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[OFFICIAL NOTICE. ] 


Twenty-eighth Annual Meeting, New England Association 
of Gas Engineers. 
— ae 
OFFICE OF THE SECRETARY, Lynn, Mass., Jan. 20, 1898. 
The twenty-eighth annual meeting of the New England Association 
of Gas Engineers will be held at Young’s Hotel, Boston, Wednesday 
and Thursday, February 16 and 17, 1898. 
C. F. PricHarp, Secretary. 








[OFFICIAL NOTICE.] 
Fifth Annual Meeting, Michigan Gas Association. 
tite 
OFFICE OF THE SECRETARY, 
Saainaw, E. S., Micu., Jan. 11, 1898. 

To the Members of the Michigan Gas Association : Gentlemen—You 
are hereby reminded that the fifth annual meeting of our Association 
will be held on Wednesday, the 16th, and Thursday, the 17th, days of 
February next, at Port Huron, Mich. 

The new Hotel Harrington has been seleeted as Association head- 
quarters, with rates, for all rooms without bath, at $2.50 per day; with 
bath, at $3 per day. From experience at our recent meetings it would 
be well to have rooms reserved as early as possible. 

The following papers will be presented for consideration : 

‘* Experiments with the Welsbach Lamp,” by Mr. Frank H. Hess. 

‘*An Automatic Closed Purifier,” by Mr. Henry G. Beatley. 

‘*Our Patrons: How to Treat Them,” by Mr. S. Milo Dole. 

_- “The Utilization of Coal Tar by Distillation,” by Mr. Edward J. 
Ellis. 
‘** Reminiscences,” by Mr. Robert Calhoun. 


Mr. Fred. J. Howden will also present a paper, the title of which is 
not received. Respectfully yours, Henry H. Hyps, Secretary. 








BRIEFLY TOLD. 
os ela 

THE PROPOSITION TO CHANGE THE PLACE OF MEETING, WESTERN 
Gas ASSOCIATION.—Last week we had occasion to note there was much 
likelihood that the place named last year for holding this year’s meet- 
ing of the Western Gas Association would be changed ; and it was then 
said that the reasons which prompted such transference must be weighty 
to cause so revolutionary a procedure. Since a week the reasons 
have transpired, and they may not be argued against. The plain facts 
are : Mount Clemens was named last May as a suitable place for hold- 
ing the 1898 meeting of the Association, and the naming thereof was 
ratified by vote of the Association. The Executive Committee of the 
Western, at a meeting held in Detroit, Mich., on the 11th inst., consid- 
ered carefully the capacity of Mount Clemens—it is perhaps 22 miles 
northeast of Detroit—for the purpose designated ; and, after a visit to 
the place, which visit was made to determine definitely whether suita- 
ble accommodations could be secured there, it was unanimously decid- 
ed that such could not be obtained. Nota hotel in the Mount had a 





roum which could seat the members during the technical part of the 
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proceedings ; and if 150 delegates were in attendance at the meeting 
they would have to divide themselves into thirds, since none of the ho- 
tels could comfortably house over 50 guests. The Executive Committee 
wisely reported to the Board of Directors that Detroit, as a meeting 
place, would better answer the purposes of the Association than Mount 
Clemens, and it is more than likely that the Directors will by formal 
vote sustain that suggestion. 





AN INTERNATIONAL MEETING OF GaS AND ELECTRIC LIGHTING AND 
ELECTRIC POWER REPRESENTATIVES.— We are indebted to Mr. Thos. D. 
Miller, Secretary and General Manager of the Dallas (Tex.) Gas and Fuel 
Company, forthe news that, at meeting of the Texan and Mexican inter- 
ests named in the heading, the meeting having been held in Austin, Tex., 
on the 17th, it was definitely determined to hold a convention for mutual 
advancement, at Laredo, Tex., beginning March 9 and ending March 12. 
Mr. W. E. Holmes, Secretary of the Texas Gas and Electric Light As- 
sociation, will in due time forward the precise details of the meeting, 
respecting headquarters, papers to be presented and nature of entertain 
ment ; and we might here remark that all these preliminaries are so 
well underway that those who will attend the convention are now as- 
sured their time will be well spent. Mr. Miller declares that the Mexi- 
cans, who, unfortunately for themselves, know more about losses in 
the electric business than they know about gains in the gas business, will 
have a representation at the convention of not less than 100 delegates. 
We hope his forecast will prove true, for gas men are always ready to 
show their benighted brethren the way into light out of darkness. Un- 
der the conditions of the announcement, it will be noted that the Texas 
Association has changed its meeting date from May to March, and that 
the International Convention may not conflict with the meeting of the 
Ohio Gas Light Association, the former assemblage has named its dates 
wisely and well. In due time thecomplete programme will be given in 
the JOURNAL. 





DeEaTH OF Mr. GeorGe D. CaBot.—As the ripened wheat is garnered, 
so did Mr. George D. Cabot pass on. In the 86th year of his useful, 
peaceful life the veteran heard the summons that comes to all. His 
demise occurred at his home in Lawrence, Mass., on Tuesday, the 18th 
inst., and, with loving ministrations, his remains were restored to 
earth, on Friday, the 2ist. Rather than our history of his career be 
ragged or incomplete, the recital of his simple, straightforward life is 
carried over for a week. 





DeaTH OF Mr. CHARLES: FREDERICK MarsH.—Mr. Charles Frederick 
Marsh, for over 50 years connected with the gas business in New York 
city, died at his home, 2 Irving Place, on the afternoon of Saturday, 
the 15th inst., in the 69th year of his age. The father of deceased 
(Mr. Thomas Marsh) was connected with the Manhattan Gas Light Com- 
pany in 1836, and the son entered the service of that Company about 
1845. He remained with the Company until it was merged into the 
Consolidated Gas Company, always holding responsible positions in 
both. He was a member of York Lodge, No. 197, F. and A. M., and 
was also a member of the St. Andrew Society. In connection with the 
latter membership it is said he was the only one on its rolls not of 
Scotch origin. He was related to the Messrs. Jardine, the noted local 
architects, and was also quite renowned as an unostentatious traveler 
to foreign countries. He is survived by three brothers. 





Nores.—Secretary Forstall, of the American Gas Light Association, 
is to be congratulated on the speedy issue of the 14th volume of the 
** Proceedings of the American Gas Light Association,” for a copy of 
which we are indebted to his attention. Further, the Secretary is to be 
congratulated on the excellent manner in which the volume has been 
compiled, and for the completeness of its typographical arrangement. 
——At the annual meeting of the Laclede Gas Company, of St. Louis, 
Mo., a dividend of 14 per cent. was declared on the common stock. 
The Directors chosen were: Emerson McMillin, Fred.-Edey, Jas. 
Campbell, I. H. Lionberger, Geo. A. Madill, J. C. Blarcom, Jno. 
Scullin, P. J. Doerr and Alex. Ross ; Messrs. Scullin and Doerr replace 
Messrs. Nicholson and Conn.—At the annual meeting of the Ypsi- 
lanti (Mich.) Gas Company the officers elected were: Directors, Mrs. 
H. C. Swift and Messrs. D. L. Quirk, S. H. Dodge, C. 8. Wortley and C. 
E. King ; President, D. L. Quirk ; Vice-President, C. E. King ; Secre- 
tary and Treasurer, C. S. Wortley.——We are indebted to Mr. Walter 
T. Dunn, Secretary, for a copy of the ‘‘ Transactions” of the Incorpo- 
rated Gas Institute (England), which copy well tells the doings of the 
Institute, at its 34th Annual Meeting, held at The Guildhall, Bath, last 
June, under the direction of President C. Stafford Ellery. 





[Prepared for the JourNa.] Cc! 
The Balance Sheet of Heat Units in Coal Distillation. h 
ee ee 
By Mr. Herman Poors, F.C.S. 0 
Quite frequently we hear of a boiler test, in which is reported such T 
and such a percentage of yield, such a percentage of loss by radiation, 8 
unburnt fuel, waste gases, etc., and also a certain quantity unaccount- d 
ed for. Weseldom, if ever, hear of a test of coal for gas making a 
showing the same or similar facts; yet it is quite feasible, and, in a t 
great many cases, very desirable, that such a report should be made. ¢ 
By this means it is possible to ascertain more exactly what can be done 
with the coal, what amount of gas, tar, ammonia, coke, etc., can be d 
obtained, and how it compares with what should be obtained ; what I 
the yield in efficiency amounts to, and at what cost of physical force or ¢ 
heat units. 
We have reports of experimental runs in which are stated the weight I 


of the coal used, the quantity of tar, gas, coke, etc.; but these yields I 
are not based on the heat energy of the coal and its products. Sam- 
ples of tar produced may show the same percentage yield in quantity, 
but in actual heat value they may differ widely. A large yield of gas 
may be obtained under certain conditions ; but without the heat test, 
or a thorough analysis, no actual information can be obtained. Coke 
does not vary so much, still there are considerable differences between 
the cokes made by different methods. 

To outline what can be done in this respect is the object of this ar- 
ticle, and the subject will be treated in such a way that some idea can 
be had of possibilities in this direction, and the information to be ex- 
pected from pursuing such a course. 

Formerly the determination of heat units of a fuel combustion was a 
great undertaking. The apparatus was costly and frail, and required 
careful and expert handling; the calculations were long and tedious ; 
the corrections longer still. Atleast two operators were needed, and 
both should be experts. As an alternative and a method of avoiding all 
this troublesome experimenting various methods of calculation, with- 
out using the calorimeter, were devised by different authors and used 
by them with varying success. 

Most methods of calculating the heat units of a coal depend on a 
careful and thorough analysis. Here again comes up another diffi- 
culty—the analysis must be correct, or the estimate deduced from it 
would be wrong. Hence various simplifications and modifications of 
the analytical process have been put forth. 

The actual facts are that we may have a faulty analysis, a faulty for- 
mula, or a wrong application of theformula, not to mention a liability 
to mistake in a long calculation. No wonder physicists and engineers 
alike, and particularly those engaged in practical, industrial life, gave 
up and lost all faith in coal analyses, heat determinations, and all con- 
nected with them. 

To-day, however, affairs have changed. The long, difficult and 
tedious analysis is not needed, and no suspicious formula is wanted ; 
but very little calculation is required, and that is quite simple. The 
calorimetric bomb and its modifications make the determinations 
quickly and accurately, and require less time to finish the test than 
was formerly consumed in making ready. An analysis is not re- 
quired, although, at times, it may help to better understand the gen- 
eral properties of the coal. 

If it is necessary to have a choice between the calorometric test with- 
out the analysis, or the analysis without the test, the for.ner is far pref- 
erable, and much more to be depended on for accuracy. The great 
advantage, however, is in saving of time, as, by means of the modern 
calorimeters, minutes are used to make the test, whereas by the analy- 
sis and calculation days would be required. 

The Berthelot bomb is the most accurate of the modern apparatus, 
but there are two others which are simpler in action and require less 
calculation. These are the Carpenter and the Barrus calorimeters. 
Both are well adapted to industrial use and for making comparative 
tests, although neither can be relied on for rigid accuracy, unless in 
expert hands. The calculations and corrections are very simple—in 
fact, hardly any at all—and they can be used repeatedly in succession. 

The Barrus’ one is the cheapest one yet made that will give approxi- 
mately accurate results. 

All fuels, or other substances capable of uniting with oxygen, through 
the phenomenon called oxidation or burning, by such union generate or 
liberate a certain definite quantity of energy. This energy may be 
manifested as heat, or it may be transformed into some other form of 
force, such as electricity or light. Under like conditions the same 
quantity of a given force is produced; under unlike conditions differ- 
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ent quantities of a given force are made manifest, and thereby at times 
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cause considerable discussion. ‘These remarks apply forcibly to the 
history of investigations on coal and its products. 

For instance, carbon is the chief constituent of coal, and every pound 
of it burnt in oxygen to carbonic acid generates 14,650 units of heat. 
This ameunt of heat is produced whether the combustion be quick or 
slow ; whether produced all in one combustion, forming carbonic acid 
direct, or whether it is through two combustions ; first, carbonic oxide 
and then carbonic acid. The same amount of heat is formed whether 
the oxygen be pure or mixed with other gases, as in the air. In every 
case 14,650 heat units are produced. 

Hydrogen is another element present in coal. Under similar con- 
ditions to those mentioned above, it always produces 62,100 units of 
heat. A similar statement can be made regarding sulphur, iron or any 
other element. 

If, however, the carbon and hydrogen should be united before com- 
bustion as a hydrocarbon, marsh gas, CH,, olefiant gas, C,H,, acety- 
lene, C,H,, or any other of the innumerable similar compounds, then, 
apparently, the heat value of the elements would not be realized. 
Nevertheless, this is the case, as a certain portion of the heat units 
would be consumed in breaking up the combination previously exist- 
ing. The same is true of sulphureted hydrogen ; before it is burnt it 
must be decomposed. 

Marsh gas, CH,, for instance, has a percentage composition of 





Ma onal eae fea claxcecidescvrcdieeeaee 75 
MEO kaintincduancsdexsckanecostepasiia ve 25 
100 

Its theoretical value would then be 
(0.75 x 14,650) + (0.25 x 62,100)=............ 26,415 
The heat value actually obtained is....... 24,017 
Showing a difference of............ 2,398 


Which difference has been consumed in forming the CH, from C 
and H,. 


Olefiant gas, C,H,, has a percentage composition of 














NE TE oi oie ewe 5a aiid 85.% 
IN And dhidhinn cue denuneeedtuumenbnde 14.3 
100.0 

The theoretical heat value on combustion would be 
(0.857 x 14,650) + (0.143 x 62,100)=.......... 21,257 
The actual heat value obtained is......... 21,928 
Be GihGObee OF fs: 2 cic cs oe 671 

Acetylene, C,H,, has a percentage composition of 
NI 5 60! hase wo Od ita SUN os Kwraed bua eatae 92.3 
SAS SC Sie ont tan 0 aes cecommaniane 7.7 
100.0 
Its theoretical heat value on combustion would be 

(0.923 x 14,650) + (0.077 x 62,100)=......... 18,304 
Heat value by calorimeter............... 21,856 
Be eee ee 3,552 


A similar difference will be found with the other hydrocarbons, and 
it will be seen that in each case the actual heat value obtained is 
greater than the theoretical value. This difference does not depend 
entirely on the ratio of the two elements, but also on other physical 
differences which need not be mentioned here. This is strikingly shown 
in comparing acetylene, C,H,, and benzene, C,H,. Both have the same 
percentage composition, but the heat value of acetylene is 3,762 units 
greater. Some compounds differ from those just mentioned, inasmuch 
as they absorb heat on being decomposed instead of liberating it ; some 
of the iodides and acids act this way. In any case the safe and sure 
way is to make the test with a calorimeter. 

The heat units of combustion of all ordinary compounds have been 
carefully determined experimentally within the last few years, and by 
many observers. All the results agree closely, and hence are within 
the limit of experimental error. These tables are published in many 
different works and obviate the necessity of calculating the heats of the 
common compounds. The heat units produced by the union with 
oxygen of the substances commonly occurring in coal and coal gas are 
given below : 


Per Pound. Per Cubic Foot. 
I is 5 cin becca denete 62,100 347 
Carbon to carbonic oxide.... 4,390 
Carbon to carbonic acid..... 14,650 
Carbonic oxide ............. 4,383 342 


Mamsh eas, OH, .... cvs canis 24,017 1,128 
Olefiant gas, C,H, .......... 21,928 1,713 
pS Sk; Se ae 22,338 1,870 
pS 0: pe ea Lo 21,856 1,624 
jE Sk. ee 18,094 3,763 
Pe | See ee ee 18,000 4,000 


If we consider coal as composed of carbon, hydrogen, sulphur, ash, 
moisture, etc., and analyze it for these elements we obtain a certain set 
of figures which will give what is called an ultimate analysis. For in- 
stance, a sample of coal from Hocking Valley gives, according to that 
kind of analysis : 





Sp ciccccsdse- ccatautuened 69.41 per cent. 
PRES Fa sisi6 cc ndagdebeueredd 4.60 s 
PNW okecs. cc ccwarebateeds 10.33 ” 
TOPONONNS ook 5 66sec n+ uaesacesare 1.46 “ 
PROMO: 6.0 ows ca coudamewdaas 1.67 “a 
PM aoe aas iad sicus e guavdedeees 5.83 = 
MUNDAS is acs 5 Sans sdeawocaaee 6.72 " 
100.02 


There are other ways of stating the analysis, but they need not be 
mentioned here. Different analysts look on the coal as being made 
up in different ways, and try to express their ideas in the analysis. 
The method above is an o!d established one, and will answer perfectly 
for our purpose now. 

If, however, we consider the coal as made up of the various products 
we obtain from it on distillation and similar treatment, we would have 
for its analysis : 





FUSE GRNUON 6 5 oi cs cc ctncvncans 50.32 per cent. 

VORatile MANE? 2 io cc ccckdds“ cde 37.13 “ 

PO ts as tha chanced tun euee 5.83 - 

WROOMNON sada cinveescdgacdwactede 6.72 Hy 

100.00 ; 
or, in other terms : 

Cole BORO O OLD fa cc hee teesctdedewetek 56.15 

a Boo A eo ike 5 she an aed ew 37.13 

WR is oink edieie's Kawieaecitee Ceara 6.72 
100.00 


This last result shows what may be actually obtained from the coal 
when subjected to the conditions of distillation, etc., which would be 
analogous to those used in making the analysis. It is well known, 
however, by all gas makers that these proportions can be varied, and 
are varied considerably in the actual practice under different circum- 
stances. A change in the rapidity of heating, in the intensity of the 
fire, kind and style of retort and various other influences have a de- 
cided modifying effect. In making the analysis chemists usually fol- 
low nearly the same routine and use nearly the same temperatures and 
times, so that their results are comparable. The gas manager knows 
this and makes his deductions accordingly. 

Good bituminous coal yields, on complete combustion in oxygen, 
from 14,500 to 15,000 units of heat. If the ultimate analysis, giving 
the proportions of the elements as cited above, exhibited the actual 
composition of the coal as it exists then the heat units of these different 
elementary bodies added together would give the heat value of the 
coal; but this is not the case exactly. Why it is not is easily ex- 
plained, bearing in mind what was written above about the three 
gases—marsh gas, olefiant gas and acetylene. Yet, for severai years, 
in fact for many years, experimenters have been trying to obtain a 
formula which, based on a faulty analysis, would give correct deduc- 
tions. Asan example of this, the coal analyzed above gave by 





Calorimetric test.............. 12,390 heat units. 
| OCP Perr Crore 13,823 “ 
MN So cécdedveceaa 1,433 ? 


The calorimetric test was made with the coal in its crude state—i. e., 
with the ash and water in it. If these are deducted and only the pure 
coal considered the heat value becomes 14,150 units. This method is used 
by many engineers and physicists now as being more advantageous for 
comparison of different localities. All being reduced to the state of 
pure coal or combustible places them all are on thesame level. When 
this coal is subjected to heat in a closed retort various products of de- 
composition are formed, coke, tar, etc.; and while a few of them, such 
as water, yield but little or no heat on burning, the majority of them 
are capable of yielding heat, and hence can be used for heating and il- 
lumination, If the distillation was conducted in such manner that the 
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actual amount of heat used could be ascertained, then this heat, added 
to the possible heats of combustion of the products formed by the distil- 
lation, would be equal to that produced by the combustion of the coal. 

Unfortunately we cannot tell exactly how much heat has been used 
by the distillation. There are so many elements entering into the case 
that, although they could be ascertained with a fair degree of exactness, 
I know of no case where they have been so ascertained. The differ- 
ence, however, is no greater, as will be seen later, than happens fre- 
quently with steam boiler tests made by competent engineers. At times 
a close approximation is possible, as will be shown in the detailed dis- 
cussion to follow. 

This account of a distillation is not a theoretical one, but one actually 
occurring, and the data given were carefully obtained and verified. 
The coal was analyzed and weighed. The calorimetric value of coal 
and products was actually obtained by experiment, and not calculated, 
and each product was carefully weighed as pure and clean as it could 
be. The analysis of the coal showed— 





SR cikutin vk verspnbinnsauney 75.182 per cent. 
ET OE 5.176 
RRND ov, s ca obg nad sock cinbeis 8.202 ss 
PR in tind i ctidekidesaniignn 0.940 ‘ 
CO IRE aE ATOR ae OFT ———lC* 
SD Sv snnnenvidacids oxeanils 3.450 e 
100.000 
Tatel heat units for the crude coal......... 13,260 
mas rite, Shae A ene 14,929 
Upon distillation at cherry red heat there was formed— 
ie LaiSnkk oct vuwsvensasies 65.66 per cent. 
Tar from hydraulic main ........ 0.87 
fF tee Se evn cc sce ceo 1.16 " 
MS acne catnnes 1.89 
Page seeranssveban wah odes adie 
Ammonia liquor................. 226“ 
Sen; WEP ORO 65 bob ee is sor: 
100.00 


These products yielded in analysis the following composition : 
Analysis of Decomposition Products. 


Product, Carbon. Hydrogen. Oxygen. Nitrogen. Ash. Water. on 
Coke...... 85.77 0.41 2.04 0.62 10.27 0.88 12,635 
First tar.... 89.91 4.95 5.14 oe eS ae 16,097 
Second tar.. 87.22 5.50 628 ....  ..... but 15,896 
Third tar... 85.18 5.60 9.22 weds ‘oebiee bei 15,369 
NGS. tues 55.09 21.46 23.45 ween ede ee nee 20,000 
GI iio 66S Rape Meee 2. Skee Dae 00,000 


In the above table the ented - ane gas is given by saith so as to 
have it comparable with the analyses of the other products. The speci- 
fic gravity of the gas was not taken ; it had a heat value of 652 units 
per cubic foot. No analysis is necessary for the ammonia liquor, as it 
would be of no value in the present discussion. 

The heat value of these different products added together should 
equal the total heat value of the original coal. Multiplying the per- 
centages obtained by the respective heat values : 


Heat Values of Decomposition Products. 





GR. c copndivini 65.66 per cent. x 12,635 = 8,296 
Kirst tar........ 0.87 x 16,097 = 140 
Second tar...... 1.16 . x 15,8536 = 184 
Third tar....... 1.89 si x 15,379= 290 
GR cnkvdestens 17.09 e x 20,000 = 3,418 
Ms nicnectcane 3.97 “ x 13,260= 527 

BID ess SS Sen sced den eiencsbssse Cowes 12,855 
SUORE MENG OF BOR) V5 ois eno isicasaexs ove 13,260 
Unaccounted for, 3.05 per cent............. 405 


This is a much better showing than is usually obtained in steam 
boiler tests, in which the unaccounted-for heat units sometimes amount 
to 20 per cent. It shows that practically all the heat value’of the orig- 
inal coal has been saved and may be realized from the various products. 

But another item of interest comes up here. In order to split up the 
coal and produce these various products of the decomposition, force was 
needed, and as all the original force of the coal is retained, this new 
force must have come from outside. This is well known, and it is also 
evident that the outside force operating to produce the charge was ob- 





In the case under consideration the amount of heat used for this pur- 
pose was obtained from a consumption of coke equal to 21.09 per cent, 
of the coal distilled, and as this coke was made from the same coal 
previously used, 1ts composition and real value must have been the same 
as that produced. Then the amount of heat used would be 21.09 per 
cent. x 12,635 = 2.665 heat units, and this is 20 per cent. of the entire 
heat value of the coal. 

These 2,665 heat units then were used in decomposing the coal, form- 
ing the new compounds, distilling them, heating them, and also in 
furnishing the heat lost by radiation and that carried away to the 
chimney by the waste gases from the fire. The amount of heat actually 
used for the first portion of these reaclions cannot be exactly ascer- 
tained, but the losses from radiation and waste gases ean be approxi- 
mated. An idea as to the amount of heat used in the decompos tion 
can be had by comparing the actual and theoretical heat units of the 
different compounds produced. This is shown in the subjoined table. 


Comparison of Calculated and Actual Heat Values. . 
Total 
Products. Calculated. Actual. Differences. Percentages. Differences, 


EE OOO 12,632 12,635 3 65.66 0 
First tar......... 15,639 16,097 458 0.87 4.1 
Second tar....... 15,592 15,896 304 1.16 3.5 
Third tar........ 15,150 15,369 219 1.89 4.1 
NR ore: as 6% vires 19,512 20,000 488 17.09 69.5 

a Seta RIGGS 6. 5a 55 5k ob ost sticewetedaerevers 81.2 


Here, then, we have accounted for only 81 units out of 2,665 ; hardly 
enough to mention. An investigation into the loss by radiation and 
chimney gases will show better. 

It has been shown that in a steam boiler setting the loss of heat due 
to radiation amounts to about 10 per cent. With a retort setting, con- 
sidering the difference of arrangement and the heat employed, the 
difference will not be great ; we are safe then in placing our loss at the 
same figures. 

The quantity of coke burnt was 21.09 per cent. of the weight of the 
coal. Hence this was equal to 21.09 per cent. of 1 pound = 0.2109 
pound, or 1,476.3 grains. Supposing 300 cubic feet of air was supplied 
per pound of fuel, then we should have 63.27 cubic feet of air used to 
burn this coke. One pound of cokeused 2.67 pounds of oxygen for its 
combustion, and hence there would be consumed 0.5630 pound of oxy- 
gen, or 6.3 cubic feet ; but as there is no change of volume of the ¢ xy- 
gen the gaseous volume would remain the same. The amount of 
hydrogen is too small to consider, so that we can call the volume of 
cold gases the same as the volume of air supplied. The composition of 
it would be changed, and instead of having 











I sg oc e vc dane sive 20.77 or, by weight, 22.90 
PD dicesv esses: 78.35 sin 76.32 
Aqueous vapor...... 0.84 es 71 
Os cibeed eee 0 04 “ 07 

100.00 100.00 

it would have 

Co. SCE 10.23 or, by weight, 11.11 
Nitrogen............ 74.11 “ 70.96 
Aqueous vapor...... 6.17 a 3.75 
CRlis<ccccvdcescecsce 9.49 re 14.18 

100.0 100.0 


The number of heat units this gas would carry off may be computed by 
multiplying the percentage in weight by the specific heats and then 
multiplying the sum of these products by the temperature of the gases. 


The — “fic heat of oxygen is.............. 0.217 
” RT ee ee 0.244 
xi tg aqueous vapor......... 0.479 
> - carbonic acid ......... 0.217 
Then— 
23 For oxygen ..... 1111 x 0.217 = 0.0241 





‘“* nitrogen....... .7096 x 0.244 = 0.1731 
‘* aqueous vapor....... .0375 x 0.479 = 0.0179 
‘** carbonic oxide....... .1418 x 0.217 =:0.0308 

0.2459 


As the temperature is usually quite high, we may safely assume it as 
being at least 500° F., and the heat units carried off would be— 
0.2473. x 500 = 123.65 units per pound of gases ; and as there are 5.11 


pounds of air the product 
128.65 x 5.11 = 632 units, 





tained from the fire under the retorts, 


tion of one proportional.charge of coke. 


represents the amount of heat carried off by the products of combus- 


ae ee eae es 
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In addition to this is the heat carried off by the hot retort gas, which 
is gradually absorbed by the hydraulic main, the coolers and con- 
densers. The amount could be ascertained by collecting the water 
formed and heated and taking account of its temperature. But I know 
of no case where this has been done. 

We have so far accounted for 632 + 266 + 81 + 405 = 1384; over 50 
per cent. of the 2,665 heat units from the coke used, and we can easily 
believe a large portion of the remainder has been carried off by the 
hot retort gases, 

Research in this department of gas manufacture is comparatively 
new, and has seldom, if ever, been worked out. As with steam boiler 
tests it is desirable to know what yield is being had, using a certain 
boiler and a certain kind of coal, so in gas making it should be of in- 
terest to know just what yield is being obtained in gas, coke, tar, etc.; 
what the value is in heat units, and at what costs in heat units the pro- 
ducts have been obtained. Ordinary percentage comparisons do not 
show the actual physical expenditure in the way that is shown by a 
reduction to heat units. This is the basis to which all results can be 
reduced, and easily so. 

As mentioned, the methods of making these heat tests are now so 
much simplified, that this method of balancing a distillation account 
can be easily put in practice, and will give as much information of a 
practical value as is gained from the usual sieam boiler tests. Any one 
with ordinary skill in manipulation can make a heat test, not neces- 
sarily a rigidly exact one, but one close enough for industrial use, and 
as close as will be arrived at in the other portion of the test. 

All the results obtained will now be put in one table, so that they 
may be understood at a glance. It is not necessary to have all the data 



























































= ; 
Car- | Hy- Oxy- wey | | Per- | Total 
Product. bon. |drog n} gen. Ash, | Water) B.T.U. ‘centage| Heat. 
' i 4 mecca i 
CMM ads poke cewd 75.18) 5.18} 8.20) 0.94) 7.05) 3.45/13,260) 100. 00/13, 260 
RUMMids wiecear cans 85.77) 0. 41) 2.04) 0.62|10.27| 0.88)12,635| 65.66) 8,296 
Tar from hyd. main|89.91| 4.95) 5.14]..... Bes pes 16, 097) 0.87; 140 
- cooler. . . .|87.22| 5.50) 6.28)..... ee ves -+|15,896| 1.16) 184 
rs condenser 85.18) 5. 60 a \ emetbecded 15, 369) 1.89} 290 
OS Pe eee 55.09/21. 46 23. MO ca ccchcicdésinased 20 000 17. 09| 3,418 
Ammonia liquor. ..|.....).....;0+selecees locas yasediages 9.36| 0 
Loss, water, cyano- | | 
GON, C6E. v.02 000 WvivdPevcsnees sieacen eee pee eee 3.97| 527 
| — 
; | | 100.00 12,855 
Unaccounnted for. |.....|..... | ree Pere |-secslecceeleceecs eee oe | 405 
pee Ware ae 
Coke used in liseling Sisicatitaen 21.09).. 26.65 
Consumed in decomposition............... 81 
“ WENN od 5's obo ccccevews 6.32 
” POMIMEOM: .02 0 cove cccccsscces 2.66 
Unaccounted for and loss in distillation... 9.32 
Probable loss from hot gas, etc............ 7.54 
SRE CT TEST EY PEE TP eee . 26.65 


included in the above table. In this case the data mentioned were all 
obtained and were given for completeness of discussion, which would 
not be required in an ordinary working test. The analysis of the coal, 
tar and gas was not needed, if the calorimetric determinations for the 
heat value were made. If on the other hand only the analyses were to 
be had and no heat determination, considerable difference in the result 
would be reached, as may be seen by comparing the figures given. 
This comparison also emphasizes the statement that in a choice between 
the calorimetric test and no analysis, or the analysis and no test, 
always choose the test as being easier, simpler and more correct. 








[Prepared for the JouRNAL.] 
Facts Versus Logic in the Distribution of Gas. 
re 


By Mr. J. P. GILL. 


In the JourNAL of November ist, 1897, there appeared a contribution 
by Mr. D. Coats Niven, of Calcutta, India, to the Journal of Gas 
Lighting, in reference to ‘‘The Distribution of Gas,” which contained 
some criticisms, which themselves will admit of criticism. All gas 
managers will, without question, agree with him in his remark, ‘‘ The 
subject of the distribution of gas is, I consider, of primary importance 
to a gas manager,” for the reason that the profession has been of that 
opinion for three generations or so, a much longer period than the 
East India writer’s years of hard study ; and some of its members of 
the present day, if not all, evidently understand the subject more fully 


Logic and hard facts do not always agree, and when such is the case, 
the hard facts will always prove the better of the two; of which we 
have an illustration in the following syllogisms : 

Every horse is an animal ; 

sheep are not horses ; 

therefore, sheep are not animals. 

Here is logic ; ‘but the fact is, sheep are animals. Or, 

All vegetables grow ; 

an animal grows; 

therefore, an animal is a vegetable. 

Logic again, but not fact. 

The Calcutta writer finds it refreshing to meet, among the general 
neglect of the subject at gas meetings, with ‘‘ two papers on the sub- 
ject—one in England and the other in America.” ‘‘The American 
writer,” he says, ‘‘ states that the formula required for ascertaining the 
quantity of gas delivered is as follows : 
oi 

0.0000006s LL 

And, “ there is no doubt that the formula has the appearance of some- 
thing new ; but, on inspection, I find it is only an old friend in a new 
dress.”’ If the Calcutta writer had read what the American writer had 
contributed to the American Gas LIGHT JOURNAL in July, 1894, he 
would have found that the decimal .0000006 is the reciprocal of the 
constant number (1,291)* of the equation for finding the quantity of gas 
delivered, viz.: 


” 


eet 1 

(1,291)? ~ 1,666,666.6 
The formula, therefore, is not an old friend in a new dress, but an old 
friend in an old dress, and a very familiar one. 

That the reduction of an equation or a fraction to its lowest term, a 
very common and useful mathematical operation, should be termed an 
‘* arithmetical manipulation, which may be called ‘cuteness,’” is, to 
say the least, a remarkable opinion, which may well defy the power of 
logic to reconcile it with fact. If the Calcutta writer would look into 
a number of gas engineers’ handbooks, of which there are several 
before the present writer, and in various mathematical works, he will 
find that in the tables of squares, square roots, cubes and cube roots of 


= .0000006 





_| numbers, there is a column of reciprocals of the numbers. Are these 


reciprocals published because they are not fit fur practical work? Not 
at all, for they are frequently of use in simplifying and shortening cal- 
culations. Let us see: Suppose it be required to find the quantity of 
gas delivered by a 6-inch pipe, s being 1 in., H, lim.; and L, 1,000 
yards. The formula is— 


DH 
= 
Q ae 


2 
(1,291) o 
The handbooks give (1,291) = 1,666,666.6, and 6° = 7,776. Now, 
1,666, 666.6 
7776 





= (1,291)? 





Ds 
== tee 
= (1,291) 


100000000 
1166666666 
11666666666 
116666666666 


12,960,000,000.0 
Requiring the use of 66 figures and a long multiplication and addition. 

The use of the reciprocal, dividing to 7 places of decimals, gives 
6)7,776 

12,960,000, 000 
short division, without any addition. 

If the diameter of the pipe were 16 inches, the fifth power of which, 
by the table, is 1,048,576, there would be seven multiplying figures, one 
in this instance being 0, requiring the use of 96 figures and a tedious 
multiplication and addition, the answer being 1,747,626,666,666. The 
6)1,048,576 

1,747,626,666,666 
short division by 6. If the constant number were any other than 
1,291, the square of that other number would be the multiplicand in the 
above example. 

It is apparent that logic cannot figure out that multiplying by from 
four to nine figures, as the case may be, is as simple and expeditious as 
dividing by 6. 

The man of facts in the West extends a friendly hand to the man of 
logic in the East, and hopes that there may be no greater difference be- 
tween them than the above, the difference under the conditions being 





, in which calculation there are only 16 figures and a 





reciprocal gives, , requiring only 21 figures and a 





- Jeasily accounted for, 
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In regard to the English writer he, undoubtedly, is abundantly able 
to take care of his own side of the question, and perhaps has already 
exercised his privilege of doing so, There is, however, one item that it 
may be well to refer to. The Calcutta writer says the English essayist 
says as follows : x 

‘** With reference to the replacing of one main by another of larger 
diameter, a fallacy exists in some quarters” (it will be noticed that the 
reading is some quarters) ‘‘that the supplying capacities of the mains 
vary as the squares of the diameters. Asa matter of fact, the capacity 
is as the square root of the fifth power of the diameter,” that is, as D° 
is to vd’. 

Educated and well read gas engineers are, of course, familiar with 
the correct formula. But it must also be considered that there are many 
practical men, reliable and efficient in their sphere, and entitled to 
respect, who, however, are not well read, and in fact would not under- 
stand a mathematical formula if they saw one, or would with difficulty 
and tedious attention grasp and use it. 

Surely it is not amiss to let such know the difference in these terms, 
by a way attractive to them and which might come under their notice. 
A gas journal would thus be fulfilling its high duty as an edncator. 
Of course, the formula is not new, except to those who may not have 
become sufficiently well acquainted with it. The words ‘‘conceited 
impertinence” are uncalled for and had better been omitted. How 
shall they be characterized ? 

In this connection, it is well to recall the fact that the squares, cubes, 
4th and 5th powers, and the square roots, cube roots, etc., are given 
in the table, or it is shown how they can be obtained from the table, if 
the given number is not therein. There is, therefore, no calculation to 
be made, except in multiplying or dividing by figures taken from the 
book. We will take the illustration given in his article in an amended 
shape, it being remembered that the square root‘of the square of a 
number is the number itself. 

The 5th powers of 12 and 14 and the square roots of these powers are 
given in the tables, the roots being 498 and 733; 733 + 498 = 1.47, a 
very easy calcnlation. Now the old formula d’? y d makes the follow- 
ing calculations necessary : 12* = 144, and the square root of 12 (by the 
table) is 3.46. The calculation to be made is 144 x 3.46 = 498. The 
square of 14 is 196 and the square root of 14 is 3.74, and 196 x 3.74 
= 733, and 733 + 498 = 1.47, as above. Here, while we have the same 
division there are two multiplications more in what the Calcutta writer 
calls the old formula than in what he calls the new formula, although 
both are old. Most people would prefer the so-called new method, the 
calculation being less complicated. It is thus not apparent that the 
English essayist would need a clerk to make his calculations, but 
rather the contrary. 

What a gas manager really requires is an intimate acquaintance 
with, and mastery of all the details of the business, united with strong 
and vigorous common sense. Having these, he may profitably add to 
them a knowledge of science and logic ad libitum, if he so chogses and 
has the requisite time at command. 








The Explosion of an Acetylene Gas Plant in the Federal 
Building, Wilmington, Del. 
Rae ene 
[By Lizvut.-CoL. W. A. Jongs, Engineering Corps, U.S.A., in Engi- 
neering Record.] 


The advent of a new illuminant and fuel gas which can be made 
from a simple combination of two such common materials as carbon 
and limestone through the agency of water power is a matter of such 
great moment to the public welfare that I feel called upon to announce 
the result of my examination of a recent accident, with some infer- 
ences as to its cause. 

On December 17, 1897, a little before dark, the acetylene gas plant 
in the basement of the Post Office Building, Wilmington, Del., ex- 
ploded with great force, killing Mr. John J. Cooper, the elevator man, 
who was at the time engaged in charging the generator with calcium 
carbide. There were two explosions in quick succession. The plant 
comprised a generator tank and two storage tanks, the two latter being 
freely connected, and one of them, which will be designated as No. 1, 
was connected with the generator by a pipe with a cut-off valve. This 
pipe also carried a safety valve. The cut-off valve operated auto- 
matically to cut off gas from the generator whenever the two gashold- 
ers were full. The safety valve acted in practically the same way, dis- 
charging into the street through the basement window whenever the 
gasholder of the generator should be full. The plant was of the 
Blanchard type, and is shown with one gasholder in Fig. 1. A is the 








generator, B the gasholder; 1 is the top to the charging cylinder 2, 
held in place by aclamp. The bottom of this cylinder is closed by 
slide valve operated from the front, where pipe 5 for sluicing out the 
water and lime from the tank is controlled by a slide gate of lever pat- 
tern. This pipe discharges into the sewer. 

The operation of charging with carbide is as follows: Close the valve 
connection between the generator and gasholder ; open the slide gate in 
5. This will draw off the water and lime sediment from the generator, 
Close the slide valve 3, then open the top 1 of the hand hole cylinder 
and introduce the charge. Then close 1 and open 3, letting the carbide 
drop into the metal basket which is suspended from and near the top of 
the gasholder tank of the generator. Then close the slide valve 3; then 
close the slide valve in 5, and make sure that 1 and 8 are closed and 
communication with gasholder is open. Finally let water into the 
generator, watching the gauge so as to stop at the proper moment, when 
the generator is nearly full. As soon as this water rises up into contact 
with the carbide in the basket, gas is rapidly evolved, and flows over 
into the gasholder, the valve in the connecting pipe having been 
opened. If gas is evolved faster than it will flow away, the gasholder 
of A rises and carries the carbide basket above the water and the gene- 
ration of gas ceases. If more gas should be generated than the gas- 
holder B and that of the generator A together will hold, the automatic 
valves operate to let the surplus off through the safety valve. 

Referring to the scale drawing, Fig. 2, the facts gathered and observed 
by me are as follows. They relate to the status immediately following 
the explosion : 

1. The slide valve 3 was wide open. 

2. The slide gate in the sluicing pipe at the bottom of generator was 
only partly open, and the globe valve at the sewer connection was wide 
open. 

3. The floor all around the generator was flooded with water. 

4, The cap to the charging cylinder or handhole was off. The clamp 
was lying at A on the steps used for mounting to the charging hole. 
The washer, a disk of rubber cloth, was lying on top of the generator 
alongside the handhole at B. The iron cover, smeared with blood, was 
lying at C on gasholder No. 2. 

5. Gasholder No. 1 was intact, but gasholder No. 2 and the gasholder 
of the generator were burst, as shown on the sketch. The parting was 
along the junction between the caps and the cylinders. 

6. The charging handhole was wide open and slightly damaged. 

7. The generator was also burst at the bottom at the sluice pipe 
connection. 

8. The bottom step of the steps was broken at D; split off in front, 
and the split portion broken nearly in two. 

9. The chain to the safety valve was broken. 

10. A rod extended from the carbide basket up through the hole in 
the gasholder cover, fitting loosely therein. Gas could ordinarily leak 
through this joint, and also through that of the slide valve to the hand- 
hole. This would seem to account for the bad odor of gas always 
present in the vicinity of the gas plant. 

11. The men who operated the plant were in the habit of emptying 
the water from the generator before introducing a fresh charge of car- 
bide. 

12. There was a lighted gas jet at HZ, and agoing furnace at F. This 
jet was lighted after the first explosion, but went out after the second. 

13. There was an iron column at G. 

14, The room was ordinarily so tainted with the odor of gas that sev- 
eral windows had to be kept continuously open. 

15. The man was found lying on the floor, as indicated on the sketch. 
The top of his head was blown partly off, his face completely crushed 
in, and his right arm and shoulder very badly crushed. 

Inferences.—The explosion blew the iron lid of the charging hand- 
hole against the man’s head while he was standing on the steps, stain- 
ing it with blood. It then glanced and fell on top of gasholder No. 2. 

Let me assemble the main facts again: Immediately after the explo- 
sion the clamp was lying on the steps. The rubber washer for the 
metal cap of the handhole was lying on top of the generator close by 
the handhole. ‘The metal cap piece, stained with blood, was lying on 
gasholder No. 2, 10 feet distant. The bottom step was broken, split off 
in front and the split portion broken. It was about 4-inch thick. The 
slide valve was wide open ; the waste gate at bottom was only partially 
open. 

Now, the iron cap, at the instant of the explosion, must have been 
where the explosive force would throw it against the man’s head, It 
must either have been on top of the handhole, or in his hand close by 
and above the handhole, or on the handhole with his hand on it, and 
his head nearby and above. He must have been standing on the steps. 
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If he had been trying to look into the generator through the handhole| rate of 288 cubic inches per minute, so that the air would be breathed 
by the aid of a lighted match, and had uncovered it for that purpose, | twice over (544 + 288). Frof. F. Clowes states that ‘‘ the same air might 
he would first have taken off the clamp, laid it down, then the cap and | be breathed in again and again three or four times before it became 1n- 
laid it down, and then the washer ; or he might have taken cap and | convenient or uncomfortable to breathe.” 
washer off together, but in that event both would have been blown | In breathing, about 4 per cent. of carbon dioxide is given off from 
away from the generator by the explosion. So from such a point of the lungs, consequently a person would exhale (4 per cent. of 544 cubic 
view the washer could hardly have been lying on the generator, al-| inches, or) 21:76 cubic inches per minute. Ordinary air contains 0.04 
though there is a possibility of it. A reasonable presumption is that/| per cent. of carbon dioxide, so that a man vitiates it to the extent of 
prior to charging he opened the sluice gate, but not sufficiently, expect- | (21.76 cubic inches + 0.04, or) 544 cubic inches; consequently 544 cubic 
ing to draw all the water from the generator. He then proceeded to| inches of fresh air will be required to purify that vitiated, in addition 
charge the generator by putting a charge of carbide in the handhole. | to the 544 cubic inches required for breathing, or (544 + 544, or) 1,088 
That either from carelessness or with the supposition that no water be | cubic inches per minute for ordinary breathing ; but the atmosphere is 
ing in the generator no gas would form when it cropped into the bas- | also made unhealthy by the poisonous addition of effete or refuse ma- 
ket, he did not close the top of the handhole with its cap and clamp, | terial which is being constantly exhaled from the lungs and skin of men 
but got down and went around to the front at O, where it was necessa-| and horses—especially when hard at work. The impurity of the air 
ry to stand to operate the slide valve, and pulled it out, letting the| varies according to the spave per individual, and it is not desirable to 
charge down into the basket. That the water had not settled below the | | have many men and horses working close together. Each adult 
basket, on account of the sluiceway not being sufficiently open, or per- | | requires about 1,000 cubic feet of space for healthy breathing. 

haps from being clogged. That instantly an immense volume of gas| In order to arrive at an estimate of the extra quantity of air required 

commenced pouring through the handhole. That in his excitement he | when the men and horses are working, the following figures have been 

forgot to close the slide valve, and made a great rush to close the top| adopted, in the absence of more reliable information : 

of the handhoie, jumping upon the front edge of the bottom step so vi-| If the air inspired in a lying position be taken as unity, then the air 

olently as to break it. [hat he seized the cap piece and clapped it upon | inspired in a sitting position may be taken at 1.18; when walking 1 mile 

the handhole, or was in the act of doing so at the instant when the es-! an hour, at 1.9; 3 miles an hour, at 3.22; and 6 miles an hour, at 7 

caping gas reached the naked gas jet, exploding the whole mass of gas | Walking at the rate of 1 mile an hour is equal to 17} foot tons of ener- 

simultaneously, including that which was in the generator. That the | gy, and at 4 miles an hour, to 70 foot tons ; a man’s ordinary work is 
shock of the explosion threw the lid against his head and upon the ad- | equal to 300 foot tons, and very hard work to 403 foot tons. So that ly- 
jacent gasholder, and threw him first against the iron column, crush- | ing down being taken as unity, an ordinary day’s work would be equal 
ing his side, and then upon the floor. That the shock of the explosion | to about 32, and as a person at rest requires 1,088 cubic inches of fresh 

opened a small seam at the junction between the cylinder and top of | air per minute, he would require (1,088 cubic inches x 32, or) 34,816 

xasholder No. 2, causing the second and milder explosion. cubic inches, or about 20 cubic feet per minute when working. 

The facts are conclusive that at the instant of explosion the commu-| (b) Respiration of Horses.—An average horse respires 12 times a 
nication between the generator and a room which contained a lighted | minute (when at rest), and about 250 cubic inches will be expired at 
gas jet and a going furnace was wide open. In. such a conjunction, |each respiration, of which 4.7 per cent. will be carbon dioxide. A 
whether a fresh charge of carbide had been introduced or not, an ex- | horse at rest, therefore, requires (12 x 250 cubic inches, or) 3,000 cubic 
plosion was a matter of reasonable certainty. Any combustible gas | ‘inches per minute for breathing, and of this 4.7 per cent. is carbon di- 
would have exploded under the circumstances. But the fact that the| oxide, or 141 cubic inches is converted into carbon dioxide, and it will 
great body and force ‘of the explosion were at the generator is conclusive | require (141 cubic inches + 0.04, or) 3,525 cubic inches per minute to 
that the greatest volume of gas was there, and it must have proceeded | purify it ; a horse, therefore, requires 3,000 cubic inches for breathing, 
from a fresh charge of carbide. and 3,525 cubic inches in addition to purify that breathed, making 6,525 
cubic inches of air per minute altogether. 

Adequate Ventilation in Mines--The Amount of Air Need-| Mine horses and ponies are generally much smaller than those em- 
ed for Men, Horses and Lights, under Various Con-| ployed on the surface, and for the purpose of this paper it will be desir- 
ditions, etc. able to deduct 25 per cent. from the above results; leaving 4,894 inches 

of air required for a mine horse when at rest and (4,894 cubic inches 

In a very complete paper on the subject of “‘Adequate Ventilation of | x 9 or) 156,608 cubic inches, or say 90 cubic feet of air per minute 
Mines,” read by Mr. E. W. Thirkell, before the Midland (England) In-| when working. 
stitute of Mining, Civil and Mechanical Engineers, the author said : (c) Combustion of Lamps.—In an experiment, a safety lamp, in- 

(a) Respiration of Men.—The respirations of healthy persons from | closed in an air-tight vessel of 489 cubic inches capacity, used the air 
25 to 30 years of age average 16 per minute. The act of inspiration oc- | in 3 minutes, or at the rate of 163 cubic inches per minute. One-fifth 
cupies longer than that of respiration in the ratio of 12 to 10 in adult) of the air would be used up in burning, so that (163 cubic inches + 5, 
males, The quantity of air which the lungs take in at each inspiration | or) 32.6 cubic inches of air would be used per minute. Then (163 + 
is on an average 34 cubic inches when the person is at rest. So that (34 | 32.6, or) 195.6 cubic inches would be required per minute, of which 3 
cubic inches x 16, or) 544 cubic inches of air are required per minute. | per cent. would be carbon dioxide, or (195.6 cubic inches x 3 per cent., 
Dr. J. S. Haldane, in his report, states that ‘‘ 100 cubic feet of air would | or) 5.868 cubic inches, and to restore the air thus vitiated to its normal 
suffice to keep a man alive for 10.hours.” This volume is only at the | state would require (5.868 cubic inches + 0.04, or) 146.7 cubic inches ; 
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and (195.6 + 146.7, or) 342.3 cubic inches of fresh air per minute. The 
air vitiated, however, depends upon the quality of oil used, as some oils 
(benzolene) require a smaller volume of air to produce perfect combus- 
tion than others (rape oil). 

It has thus been shown that a man at work requires 20 cubic feet, a 
horse at work 90 cubic feet, and a lamp 342.3 cubic inches (} cubic 
foot) of fresh air per minute, for ordinary purposes. 

Gases.—It is necessary now to consider what quantity of air, in addi- 
tion to the above, is required in respect of the gases met with in the 
mine. 


Table I. 
Porcekiage of 
Carbon Dioxide 
Present. Effects on Man. Effects on Lights. 
3.5 Breathing deeper.......... .... Still burns. 
6.0 Marked Panting. ...........000. Still burns. 
10.0 Severe distress...............006 Still burns. 
15.0 Partial loss of consciousness..... Extinguished. 
25.0 BOMOI MORE | S55 he Seca. Se 8's Extinguished. 
Table Ll. 
Percentage Percentage 
py “lx” Effects on Man * Effects on Lights. 
17.3 at SER re Re Se re Extinguished. 
12.0 88.0 Breathing slightly deeper Extinguished. 
9.0 91.0 Breathing deeper and more 
frequent. Face bluish. Extinguished. 
5.0 95.0 Loss of consciousness and 
PN a Extinguished. 
0.0 100.0 Death, with convulsions. Extinguished. 
Pet. of Black-damp, Table LII. 
(containing 87 p. ct. 
of Ni n and 13 
Bioxide) pan mncory Effects on Man Effects on Lights. 
16 2 Re errs Pee ce peat Care Extinguished. 
28 Breathing slightly deeper.. Extinguished. 
50 Severe panting ........... Extinguished. 
66 Life endangered........... Extinguished. 
Percentage Table IV. 

Present. 2 Effects on Man. Effects on Lights. 
1.0 PSE ra 5a eo Bet First indication of a cap. 
2.0 5 NIRA OF Braue SRE ty Set Well-formed cap. 
5.5 _. NERIGPE CR RR te Rees Lamp fires and goes out. 

45.0 Breathing slightly deeper... Lamp fires and goes out. 
70.0 Life endangered. 


Sulphureted Hydrogen.—It occasionally happens that fire damp is 
mixed with traces of sulphureted hydrogen. This is easily recognized 
by the smell of rotten eggs. Sulphureted hydrogen is excessively 
poisonous ; as little as 0.1 per cent. will cause rapid loss of conscious 
ness and death. Smarting of the eyes and catching of the breath are 
signs of imminent danger from this gas. 

This gas is generated by the putrefaction of animal matters ; also by. 
the de-oxidation of sulphates in presence of decaying organic matter ; 
it is a product of the explosion of gunpowder, and of the decomposition 
of iron pyrites ; it also is found in old workings with standing water. 





Table V. 
Pet. of Carbon Effects 
Monoxide . on 
nt. Effects on Man. Lights. 
0.05 After 4 hour or more, slight giddiness on exertion... — 
0.10 After 4 hour or more, inability to walk ............ — 
0.20 After 4 hour or more, loss of consciousness, and 
NE SENN ooo, sn eb cpaeec ns opaieeey 6s a 
1.00 After a few minutes, loss of consciousness and final 
GE 6vapines Shee ah eenebekensanevesys <see, was cbes Cap. 
Afterdamp.—After explosion, the hot afterdamp would consist of : 
ES 656 ide aco agonal aac mee 70.71 
POPES i gee Gu vies sor iwarsdidesmese 0.85 t 71.55 
DUN IIE oie iy cdtenccea -concedseeeey 9.50 
PUEODUE NOEs 5's oiohkainie 00 t she ccs Cds 18.95 
100.00 
Pet. of Afterdam Table VI. ; 
(containing - t 
of Carbon Mon- 
oxide) Present. Effects on Man. Effects on Lights. 
‘ feO After 4 hour or more, slight gid- 
diness on exertion..........: Nil. 
3.5 Inability to walk............. 52 eS 
7.0 Loss of consciousness.......... Nil. 
10.0 DME i vin cuscd OeeVass dole sews Burns rather dimly. 


16.0 SIOOER 6 oe 5 ehc SGiskis Si cats Extinguished. 








Firedamp.—What quantity or percentage is inflammable and will 
render the use of naked lights dangerous ? 

Prof. F. Clowes states that, when air contains less than 5 per cent. 
of firedamp, it cannot be fired by a flame unless it is also mixed with a 
large amount of fine suspended coal dust. Messrs. Mallard and Le 
Chatelier give 5.6 and 6 per cent., whilst the English Commissioners’ 
Report states that ‘‘our experiments with lamps in gas mixtures have 
led us to the conclusion that when little more than 4 per cent. of marsh 
gas is present, flame may be transmitted under circumstances which 
occur in a mine.” 

The Prussian Firedamp Commissioners made some experiments in 
1887 with a naked light let down into a chamber filled with gas in 
varying proportions, and it was not until the mixture contained 6 per 
cent. of gas that the ‘‘phenomenon produced the impression of an explo- 
sion,” and then comparatively feeble. They state “it would appear, 
therefore, that mixtures containing from 4 per cent. to 6 per cent. of 
marsh gas are by no means so dangerous as is generally supposed.” 

The French Firedamp Commission say that ‘‘ with 6$ per cent., a 
feeble explosion occurred repeatedly.” 

It is important to remember that *‘ firedamp” so called, is not always 
composed of precisely the same constituent parts; this variation of 
composition will account for the fact that sometimes it is more readily 
ignited in a safety lamp than at other times. 

The presence of very fine coal dust in the air appears to completely 
alter the state of things. But here again opinions differ. 

According to the English Commission explosions were produced by 
dust suspended in air traveling at a velocity of 600 feet per minute, 
when firedamp was present in proportions ranging from 2 to 2.75 per 
cent.; in currents of low velocity the same result was produced with a 
sensitive dust in the presence of 1.5 per cent. 

According to the French Commission, with mixtures of air, coal 
dust, and firedamp, nothing occurred when the mixture only contained 
4 per cent. of firedamp; when this proportion was exceeded, an un- 
steady flame existed for some seconds, very feeble, bluish or yellowish 
With 6} per cent. a feeble explosion occurred repeatedly. 

According to the Prussian Commission, in ordinary atmospheric air 
all varieties of coal dust are found harmless in the presence of naked 
lights. Even when this air contains as much as 4 per cent. of methane, 
this harmless character is maintained. If the air contains 4.5 percent. 
or more, certain varieties of coal dust will induce an explosion in the 
presence of naked lights. At a proportion of only 5 per cent. of 
methane this explosion is incomparably more violent than is the case 
without coal dust of 6 per cent. methane. 

According to Mr. W. Galloway, under suitable conditions a mixture 
of air with fine coal dust and containing only 1 per cent. of firedamp 
can be fired and give rise to an explosion. 

Dr. J. S. Haldane says: 

‘*It is well known that coal dust has a marked power of absorbing 
gases, so that any gas or vapor found in small proportions may easily 
be taken up by the suspended dust. 

‘*Tt seems not unlikely * * * that such measures as the removal 
of excess of dust and the moderate or partial watering so elaborately 
carried out in many mines may increase, rather than diminish, the 
chances of a dust explosion.” 

Ordinary safety lamps will not indicate the presence of firedamp un- 
less it amounts to 2} or 3 per cent. of the mixture, but this depends to 
a very great extent upon the lamp and the illuminant used. With an 
oil flame, gas can only be dete¢ted when the proportion is about 3 per 
cent.; but with the benzoline flame, the caps will indicate percentages 
as low as 1.5 per cent. — 

The English Commission, already referred to, recommend the bon- 
neted class of safety lamp. They recommend that all safety lamps 
should be provided with a shut-off appliance for the extinction of the 
flame produced by both the illuminants and by ignited gas within the 
lamp ; also that in the case of bonneted lamps there should be two 
vertical slits at opposite sides to enable the miner to see that the gauze 
is in the lamp. 

The lamp fixings should also be so arranged that it is impossible to 
put a lamp together unless every part is in its proper place. 

Having got a lamp of the approved type, such lamp should be tested 
with varying mixtures of gas and air, in order to see what height of 
cap, on a given sized flame, would be produced with the illuminant in 
use at the colliery. In this case a deputy could report the amount of 
gas, according to a scale, which could be fitted tothe lamp, in the same 
way he reports the water gauge. 

Every lamp should be tested regularly in an explosive gas mixture 





before it is given. out to the workmen. 
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The gases produced by the detonation of 7 ounces of gunpowder 
measure 1,92 cubic feet, and have the following composition : 


Per Cent. Cubic Feet. 
Carbon dioxide............. 49.9 0.95808 
Carbon monoxide... ....... 14.1 0.27072 
SPEIER 33.3 0.63936 
Sulphureted hydrogen...... 2.7 0.05184 


To become harmless, the carbon dioxide must be reduced to 1 per 
cent., the carbon monoxide to 0.02 per cent., the nitrogen increased to 
77.95 per cent., and the sulphureted hydrogen reduced to 0.02 per cent. 

Consequently (2,572 cubic feet of air + 1.92 or) 1,339 times the vol- 
ume of the gases given off by the explosion of the gunpowder will be 
required. According to the composition given by Mr. Orsman at a re- 
cent lecture, his figures being somewhat different from the above, 
1,347 times the volume of the gases given off by the explosion of the 
gunpowder will be required. Ina place, where a shot was fired with 
188 cubic feet of air passing per minute, it took 12 minutes to make it 
clear, and 2,256 cubic feet of air were required, as against 2,572 given 
above. 

In the report on ‘‘ An Investigation as to whether the Fumes,” etc. 
(from which the composition of the gases given off by powder is taken), 
it is stated, if 7 ounces of powder were fired in 540 cubic feet of air the 
proportion of carbon monoxide would not be dangerous, but they give 
0.05 of carbon monoxide, and according to Dr. J. 8. Haldane this 
amount is not safe. It is further stated, ‘‘if an interval of 5 minutes 
be allowed to elapse after the firing of the shot before the hewer com- 
mences to work, no ill effects will be experienced from the fumes.” 
This statement shows that (540 cubic feet x 5 or) 2,700 cubic feet are 
required to purify a working place after a shot is fired. 

Of course, it will be at once seen that if a place has a large quantity 
of air passing, work may be more speedily resumed after firing the 
shot, but in any case, after the shot is fired, about 2,500 cubic feet of 
fresh air are required to make the air in the place as pure as the air was 
before the shot was fired, and this air sometimes contains 0.11 per cent. 
of carbon dioxide. It, therefore appears that at least 500 cubic feet of 
air per minute are required for every shot fired to dilute the gases given 
off by the explosive, depending upon the purity of the air in the first 
instance. 

The Austrian Commission refer to the danger of gas coming out of 
the goaf by reason of barometrical depression, which should be guarded 
against. All unused roads communicating with the goaf should be 
closed on the intake and dip side by good stoppings or several feet of 
stowing, but on the return and rise side they should be left open and a 
return airway kept to carry off the gas. In long wall working, com- 
plete stowage of the goaf is enjoined. 

In a case known to the writer, it was found necessary to drive a gas 
level to drain off the gas, in the same manner as a water level drains 
off water. The particular district was exceedingly gaseous, numerous 
outbursts of gas had occurred, and various methods were adopted to 
cope with it ; in driving straight work the gas came off in blowers, 
which could be felt by the hand at a distance of some 30 inches from 
the face. The working faces had to be stopped at intervals for days in 
order to allow the gas to drain off. When the coal was being worked 
the outbursts still went on, and bore holes were put down in the gate 
roads, which showed signs of having heaved up (owing to a pressure 
exerted from beneath). The ventilation had, therefore, to be specially ar- 
ranged to prevent the gas from coming into contact with the workmen. 

It appears, from a perusal of a foreign commissioner’s reports, that 
far more care is taken on the Continent to prevent loss of air through 
stoppings, overcasts, etc., than is the case in this country. The writer 
ventures to say that of the total ventilating current in many collieries, 
particularly the older ones, as much as 10 per cent. is lost in the main 
roads, engine planes, etc., through defective stoppings (about 500 cubic 
feet per minute per 1,000 feet of airway); 15 per cent. is lost on the 
levels and branch roads, through stoppings, doors and overcasts ; and 
15 per cent. islost between the levels and the working face, or 40 per 
cent. in all. Consequently, in a mine with a total intake air current 
of 150,000 cubic feet per minute, only 60 per cent. of this quantity, or 
90,000 cubic feet, will actually pass the working face. Members will 
find it interesting to test these figures by actual measurements in col- 
leries under their charge. 

The writer advises that more care should be taken in making the 
stoppings air-tight—in the first instance, the slits or bolt holes should 
be driven as small in every way as possible, and the pillars between the 
intake and return airways made as thick as possible, a good wall should 
be built and well plastered, and the slit stowed tight up. In the pro- 
posed Coal Mines Act of 1897 it is suggested that overcasts should be 





made in solid rock. More care should also be taken in erecting doors ; 
walls should be built at each side, at right angles to the door frame, so 
as to prevent leakages of air through breaks in the coal. 

In order to ascertain the amount of gas given off in a particular dis- 
trict, the ventilating current should be so reduced (when the pit is idle) 
as to just show a given cap on a safety lamp, with a given current; say 
the current was reduced to 5,000 cubic feet per minute, and the lamp 
indicated 5 per cent. of gas ; then there would be 250 cubic feet of gas 
per minute produced, and to reduce this down to 2 per cent., at which 
it would be invisible on an ordinary safety lamp, would require (50 
times 250 cubic feet, or) 12,500 cubic feet of air per minute. 

General Conclusions.—The volume of air required for workmen, 


etc., is as follows : 
Cubic Feet 
per Minute. 


Each person requires ordinarily, when at work 20 


Do. when in a working place giving off 4 per cent.of gas 40 
Do, with } per cent. of gas, to reduce it down to} percent. 55 
Do. “ee 1 “ee “es “ “ 80 
Do. “ee 1} “ce “ “ “ 107 
Do. ve 1} “ “ec oe ec 115 
Da.“ %. * “ * “ 160 
Bh ON iia: <9. « cist Cadi dansdbeciaanxdeen de 90 
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Improved Pneumatic Tools for Foundry Use. 
ae 
[A paper read by Mr. GrorGce H. Rossins at the last (Philadelphia) 
monthly meeting of the Foundrymen’s Association. ] 


The use of pneumatic tools for cleaning and chipping castings is aot 
new. Certain defects in the old style of construction, the want of 
knowledge of how to operate them, together with the prejudices of 
ignorant workmen, have resulted in eight cases out of ten in the con- 
demnation of the tools for foundry use. The first thing we will deal 
with will be the objectionable features of the old style of tools, of 
which the recoil or kick was the most noticeable. This recoil or 
kick has done more to prevent the adoption of large sized pneu- 
matic tools than anything else, as it has enabled the workman 
who is afraid of losing his place to say. with some appearance of truth, 
that holding the tool was injurious to him, producing a paralysis of 
his arm, etc. To this, and here, let me reply that I know of men who 
have been running pneumatic tools continuously for the past five 
years, and who have not been affected in the slightest by them in any 
way whatever. The improved Clement valveless tool is so constructed 
and so evenly balanced that all kick has been eliminated from it, 
because it has an air cushion so placed that when in operation the 
workman is really pushing against air, the elasticity of which takes 
up all shock and vibration. 

Another important objection that is made to the old style pneumatic 
tool is that so many small parts, valves, springs, etc., enter into its 
construction. Such a number and variety of parts make the tool very 
delicate and liable to get out of order. 

The improved Clement valveless tool consists of but three parts or 
pieces—a cylinder that is bored out of a solid piece of steel, a hammer 
or piston made of tool steel and a butt piece or plug to close the end of 
the cylinder. The only part of it that moves is the hammer, and that 
is not dependent on the movement of any other part for its own 
motion. If itis given fair treatment and regularly oiled it can be de- 
pended on for a long period of steady and reliable service, and knowing 
this we are warranted in guaranteeing it against all repairs for two 
years. This, I trust, shows plainly and conclusively to any investi- 
gator that the objectionable features in the pneumatic tool of the past 
are not to be found in the improved Clement tool of to-day. 

Let me now speak a moment of the ignorance of operating, and the 
prejudice existing against pneumatic tools and the reason therefor. 
No doubt some of you have had pneumatic tools tested in your foun- 
dries and perhaps unsuccessfully. Have you, however, considered in 
such acase how this test was made? Pneumatic tools are made in 
many sizes, and to use them to advantage they must be used for the 
purpose to which they are adapted—that is, a small tool for light work 
and a large tool for heavy work. Then again, at what air pressure 
did you try this tool? Do you know whether the pressure used 
was high enough to develop the efficiency of the tool? And last, but 
not least, in whose zands was the tool placed for trial? Was he a man 
who would work for your interests, forgetting his own, or was he op- 
posed to the tool because it was a labor-saving device, and because its 
adoption was liable to bring about the discharge from employment of 
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himself or some of his shopmates? These are all-important consider- 
ations, and may explain to you why the test of pneumatic tools in 
your shop was a failure, if such it was. 

The best way to introduce the tools is to place them in the hands of 
young men, who are, as arule, ambitious, and who will take a pride 
in running a new machine. Let them know that the successful opera- 
tion of the tool will mean a slight advance in their wages. If on the 
contrary, however, you give the tools to a man who believes only 
in old hand methods, then the amount of work that he will turn out 
will be, comparatively speaking, small, 

The average amount of work that can be done with these tools is as 
follows : In removing sand from large and heavy castings, one man 
with a medium size tool and a broad chisel can readily do as much 
work in a given time as six men could do by hand methods. One man 
with a tool can do as much light fine chipping as is usually done by 
five men in the same period of time ; and in rough or heavy chipping 
one man with the proper size tool can do about the same quantity of 
work that is generally done by three or four men with the hammer 
and chisel. 

It is sometimes necessary to do chipping to a line, or true surface. 
A man who is skilful enough to do this class of work with a hammer 
and chisel can accomplish just twice as much in the same time by 
using a pneumatic tube for the purpose. The operator has absolute 
control over the tools used for this fine work, striking a light or heavy 
blow as he desires, governing the force of the blows by the simple 
pressure of his band, and not by throttle valves, etc., that are so liable 
to wear out. 

If any one should doubt the possibility of the operator being able to 
cut toa line, or having this perfect control over the tool, it affords me 
pleasure to refer you to the marble and granite cutter, who not only 
does the most delicate carving and lettering with the tools, but does it 
on a substance that is vastly more friable and brittle than cast iron. 

An air compressor, and an air receiver and a lot of different sizes of 
pipe strung around the shop do not always constitute either an 
efficient or economical air plant. To get the best results there is 
required : 

1. An air compressor of approved pattern, of sufficient size and 
power to develop and maintain a steady pressure of 80 to 100 pounds 
to the square inch. 

2. An air receiver of sufficient size to equalize the pulsations of the 
compressor and to cause the air to flow with uniform velocity to the 
tools. 

3. As air in its passage through pipes is subject to friction in the 
same manner as water, it is important that your pipe system be care- 
fully designed, as loss by friction may be quite serious. In calcula- 
ting such loss it would be well to remember that the difference in pres- 
sure between the entrance to the pipe and the point of use, termed 
in hydraulics ‘* loss of head and power lost,” is not applicable to com- 
pressed air. Compressed air will lose 10 per cent. of its head, but the 
loss of power will only be about 3 per cent. The reason for this is 
simple when you remember that compressed air as it loses in pressure 
gains in bulk, and thus in a measure by its increased volume com- 
pensates for the diminished pressure. 


Discussion. 


Mr. Howard Evans—You do not mention the amount of power re- 
quired to drive the compressor, nor state the saving over hand work 
where the tools are used. You only say that one man can with one 
tool do so much more work than by hand. 

Mr. Robbins—An air compressor of a size sufficient to operate say 
three tools, 14-ounce hammers, would require 4 horse power to run it— 
that is, a belt compressor. When a small compressor can be used it is 
much more economical to run it by belt power than by steam direct. 
The cost of such a compressor would be in the neighborhood of $180. 
The cost of the air receiver would be about $40, while the cost of the 
pipe would depend altogether on the distance the air was to be carried ; 
if 100 feet, say $5. Three tools of the capacity mentioned would cost 
say $3000. A total cost of about $525 for the equipment. 

Mr. Evans—Where people have a compressor in already the adoption 
of these tools is accompanied with considerably less expense,*is it noi ? 

Mr. Robbins—Certainly. I have here a small 2-ounce tool the earn- 
ing capacity of which is $900 per annum. That is the earning without 
the expense. The tools actually save the labor of one man for 300 
working days in the year. The outfit I have mentioned is large enough 
to run six of these tools. In taking sand off castings you would re- 
quire a broad chisel like this (showing a chisel with about 2-ipch cut- 
ting edge). 
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Mr. Messick—Are the tools in use in this city ? 

Mr. Robbins—Yes. They are used at Cramp’s, and at the works of 
the Warden Manufacturing Company, in both boiler shop and foundry, 
They are used in shipyards for chipping and calking. When used ‘or 
calking a man can calk 69 lineal feet per hour ; on boiler work about 
40 feet. It makes a tighter joint than is possible by hand, the blows 
not being so hard, but multitudinous. The tool I have shown you uses 
10 feet of air per minute at 80 pounds pressure. It can be operated 
with a pressure as low as 60 pounds, but high pressure is the best, the 
resulting work being much more efficient. 

Mr. Messick—Did you ever try driving rivets with them ? 

Mr. Robbins—Yes ; what you call shell rivets ; 4-inch cold rivets. A 
6-pound hammer will drive them faster than you can put them in the 
hole. 

Mr. Eldridge—Supposing one wished to knock off a riser from a c:st- 
ing, say a riser 2 inches in diameter, would you smooth the casting with 
the tool as well ? 

Mr: Robbins—A sledge would be better for knocking off a gate of 
that size. After the gate is knocked off you can smooth down with the 
pneumatic tool. 

Mr. Evans—Supposing a foundryman having a compressor wislied 
to try these tools, would you give him a trial ? 

Mr. Robbins—Certainly. He could have them for ten days on trial, 
and we would visit his foundry and impart all instruction possible. 








The Value of the Expert. 
SS silaleg cane: 

A feature of the dedication of the new Museum Building of the 
Brooklyn Institute of Arts and Sciences was an address by President 
Charles W. Eliot, of Harvard University, whoxe theme was the 
‘* Function of Education in Democratic Society.” During the address 
President Eliot had this to say respecting the value of the expert : 

Anyone who has attained to ihe capacity for exact observation and 
exact description, and knows what it is todrawa correct inference from 
well determined premises, will naturally acquire a respect for these 
powers when exhibited by others in fields unknown tohim. Moreover, 
any one who has learned how hard it is to determine a fact, to state it 
accurately, and to draw from it the justly limited inference, will be 
sure that he himself cannot do these things except in a very limited 
field. He will know that his own personal activity must be limited to 
a few subjects if his capacity is to be really excellent in any. He will 
be sure that the too common belief that a Yankee can turn his hand to 
anything is a mischievous delusion. Having, as the result of his 
education, some vision of the great range of knowledge and capacity 
needed in the business of the world, he will respect the trained cap- 
acities which he sees developed in great diversity in other people ; in 
short, he will come to respect and confide in the expert in every field 
of human activity. Confidence in experts, and willingness to employ 
them and abide by their decisions, are among the best signs of intelli- 
gence in an educated individual or an educated community ; and in 
any democracy which is to thrive, this respect and confidence must be 
felt strongly by the majority of the population. In the conduct of 
private and corporation business in the United States, the employment 
of experts is well recognized as the only rational and successful method. 
No one would think of building a bridge or dam, or setting up a power 
station or a cotton mill, without relying absolutely upon the advice of 
intelligent experts. The democracy must learn, in governmental 
affairs, whether municipal, State or National, to employ experts and 
abide by their decisions. Such complicated subjects as taxation, finance 
and public works cannot be wisely managed by popular assemblies or 
their committees, or by executive officers who have no special acquaint- 
ance with these most difficult subjects. American experience during 
the last 20 years demonstrates that popular assemblies have become ab- 
solutely incapable of dealing wisely with any of these great subjects. 
A Legislature or a Congress can indicate by legislation the object it 
wishes to attain ; but to devise the means of attaining that object in 
taxation, currency, finance, or public works, and to expend the money 
appropriated by the constituted authorities for the object, must be 
functions of experts. Legislators and executives are changed so fre- 
quently under the American system of local representation that few 
gain anything that deserves to be called experience in legislation or 
administration ; while the few who serve long terms are apt to be su ab- 
sorbed in the routine work of carryingon the government and manag- 
ing the party interests that they have no time either for thorough re- 
search or for invention. Under present conditions neither expert 
knowledge nor intellectual leadership can reasonably be expected of 
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them. Democracies will not be safe until the population has learned 
that governmental affairs must be conducted on the same principles on 
which successful private and. corporate business is conducted ; and 
therefore it should be one of the principal objects of democratic educa- 
tion so to train the minds of the children that when they become adult 
they shall have within their own experience the grounds of respect for 
the attainments of experts in every branch of governmental, industrial 
and social activity, and of confidence in their advice. 








Bovee’s Device for Separating Gas and Water from Oil. 

On the 11th inst. U. 8S. Letters Patent (No. 597,258) were granted to 
Mr. M. W. Bovee, of Goodwill Hill, Pa., for an improved device for 
separating gas and water from oil. Using the words of the specifi- 
cation : 

The object of this invention is to improve upon the construction of a 
similar device, for which Letters Patent were granted to Benton Gil- 
more, February 11, 1896, No. 554,598, the construction in the improve- 
ment being such that the device is very much simplified and rendered 
much more effective in operation. 
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A further object of the invention is to provide an efficient means 
whereby the gas and water may be separated from the oil after the same 
has issued from the well and before it reaches a tank, thereby saving 
the expense of small tanks and also preventing a large share of evapo- 


ration of oil in warm weather and slush in cold weather, and likewise 
saving the expense and labor attendant upon the use of steam. 

The invention consists in the novel construction and combination 
of the several parts, as will be hereinafter fully set forth, and pointed 
out in the claims. 

Reference is to be had to the accompanying drawings, forming a part 
of this specification, in which similar characters of reference indicate 
corresponding parts in all the figures. 

Figure 1 is a longitudinal vertical section through the device. Fig. 2 
is a horizontal section through the interior separator, the section being 
taken at the bottom of the same, as indicated by the line 2 2 of Fig. 3; 
and Fig. 3 is a vertical section of the lower portion of the interior sepa- 
rator, drawn on an enlarged scale. 

A casing A, preferably of cylindrical form, is provided, closed at the 
bottom by a cap 10, being provided at the top with a second cap 11. 
The upper cap 11 has an opening in its top portion, in which the upper 
end of a separating cylinder 12 is secured, the lower end 13 of said 
cylinder being closed. Near the lower end of the separating cylinder 
12, apertures 14 are made therein, and each aperture is partially sur- 
rounded by a flange 14a, formed upon the inner wall of the cylinder. 
These flanges tend to give the fluid an upward revolving motion, 
effecting a very rapid and effective separation and making it possible 
to separate a large amount of liquid by the use of a small-sized 
separator. 

The upper cap 11 has a casing formed around the opening in which 
the upper end of the separator 12 is secured. This casing is usually of 
circular form in cross section, and the chamber 15, provided by the cas- 
ing, is adapted to receive the combined oil, gas and water as it comes 
from the well, being introduced into the chamber through pipes 17, and 
at the top of the chamber 15 a pipe 16 is located, adapted to conduct 
away the gas from the material supplied to the chamber. 

Near the top of the cap 11, below the point where the inner separator 
12 is connected therewith, pipes 18 are introduced, through which the 
oil when separated from the water and the gas flows off to a suitable 
receptacle, and below the cap 11 in the main casing or cylinder A pipes 
20 are introduced, through which the water finds an escape. 

The inner casing or cylinder 19 is secured at its upper end to the top 
cap 11, the inner casing or cylinder 19 being so placed as to surround 
the inner separator 12, and the inner casing or cylinder 19, which is 
also a separator, is open at its bottom and extends downward within a 
short distance of the bottom of the main or outer casing or cylinder A, 
as shown in Fig. 1. 

The liquid received from the well enters the chamber 15, as heretofore 
stated, and the gas passes off through the top pipe 16. The oil and water 
find an escape through the opening 14 in the bottom of the inner sepa- 
rator and enter the outer separator 19, whereupon the oil, being 
lightest, flows to the top of the said outer separator and passes off 
through the pipes 18, whereas the water leaves the outer separator at 
the bottom and passes up between the outer separator and the outer 
casing A, finding escape through the exit pipes 20. The outer separator 
19 serves to effect a speedy and thorough separation of the oil from the 
water, and the entire device is simple, durable and economic in con- 
struction. 

The inventor's claims are : 

1. A device for separating two liquids of different specific gravity, 
comprising a chamber having outflow openings at top and bottom, the 
lower discharge being against a head a littleless than that of the upper, 
and a supply pipe projecting axially into said chamber and having 
discharge jets at its inner end giving the mixed fluid a rotary motion, 
substantially as described. 

2. A device for separating two liquids of different specific gravity 
comprising a chamber having outflow openings at top and bottom, the 
lower discharge being against a head a little less than that of the upper, 
a supply pipe projecting axially into said chamber having discharge 
openings at its inner end, and flanges partially surrounding said open- 
ings whereby a rotary motion is given to the fluid surrounding the dis- 
charge pipe, substantially as described. 

3. A device for separating two liquids of different specific gravity, com- 
prising a vertically disposed separating chamber having outflow open- 
ings at top and bottom the discharge from the latter being under a head 
slightly less than the upper, a supply pipe centrally placed and enter- 
ing the chamber at its upper end, the lower end of the supply pipe 
having discharge openings circumferentially disposed and flanges in- 
side the pipe partially surrounding said openings whereby the fluid is 
given a whirling motion in the surrounding chamber, substantially as 
described. 





4. Adevice for separating two fluids of different specific gravity com- 



































































_ American Gas 








Light Aournal, Jan 24, 1898. 








prising a vertically disposed separating chamber which is open at the 
bottom and has outflow connections at its top, a chamber surrounding 
the separating chamber from the upper end of which the separating 
chamber is suspended so as to permit a discharge beneath its lower end, 
said outer chamber having discharge outlets slightly below those in the 
top of. the separating chamber, a supply pipe suspended from the top 
within the separating chamber having discharge openings circumferen- 
tially arranged about its lower end, a gas separating chamber connect- 
ed to the upper end of this pipe having supply pipe connections and 
having also a gas conveying pipe connected to its upper part, substan- 
tially as described. 








The Technical Analysis of Calcium Carbide and Acety- 
lene and the Purifying of the Latter. 
‘ncncapiliiiiplasins 

The Gas World reports that the following is the method proposed by 
Messrs. G. Lunge and E. Cedercrutz to determine, analytically, the 
possible 4 per cent. of impurities in acetylene, among them phosphur- 
eted hydrogen, ammonia, carbonic oxide, hydrogen, nitrogen and 
oxygen. 

Sampling.—The examination of carbide is rendered quite difficult by 
the fact that the blocks of the commercial material are néver quite 
homogeneous. It is, therefore, necessary to take an average sample, 
obtained by thoroughly mixing a considerable quantity of crushed car- 
bide and sampling it. The usual method is, however, not applicable, 
as a considerable time must elapse while the carbide is being crushed, 
mixed and sampled ; during this time the moisture of the air attacks 
the carbide and decomposes a weighable quantity. No method, how- 
ever, remains but to quickly break the carbide into particles the size of 
a pea, to facilitate thorough mixing, and then to take equal samples of 
these particles, from 50 to 100 grams, for each examination. 

Thus, one is not certain of obtaining a rigidly accurate average 
sample. This would, however, be possible where large pieces are taken 
from various parts of the fused mass and put into a closed ball pul- 
verizer or similar mill, by which the air iskept away and the pulverized 
carbide is mixed while it is being ground. For an analysis, about 10 
grams of this powder are taken and tested with a graduated glass gas- 
holder holding about 3 liters of gas. The sample vessels should be so 
arranged as not to contain moisture at any time, so that about 50 to 100 
grams of carbide should al ways be left in them. 

Generation.—From 100 grams of chemically pure calcium carbide 
are produced 40,625 grams of pure acetylene, which, at 0° and 760 mm. 
pressure, and without moisture, will occupy a volume of 34.877 liters. 

Commercial carbide naturally gives off less gas, but should not pro- 
duce less than 300 liters per kilogram of carbide. Where one measures 
this gas at any temperature and pressure whatever, and with moisture 
in the gas, under which conditions its volume may increase by 20 per 
cent., the size of apparatus must be increased proportionally, so that 
for a 100-gram sample a gasholder of 40 liters capacity should be used. 
If, on this account, the usual laboratory apparatus will not serve, an 
apparatus can be built, consisting of a tin cylinder, open at the top, in 
which is placed an inverted tin counterweighted bell. To fill this gas- 
holder, the usual inverted siphon tube can be used, or a rubber tube 
can be connected with the top of the bell in such a manner as not to 
interfere with its rising or falling. Another tube, with stopcock, is also 
connected with the top of the bell, through which gas can be drawn 
when wanted. By means of a gauge the volumeof gas can be read off 
at once. 

Acetylene is slightly soluble in water, and, therefore, the water seal 
of the gasholder should not, under any conditions, consist of distilled 
water, nor any other but that which is already saturated with acety- 
lene. A concentrated solution of salt in water takes up very little 
acetylene, but must have been used once before with gas to be admis- 
sible. The apparatus for generating the gas from the weighed quantity 
of carbide is either placed in an alembic or giass flask and water al- 
lowed to drop upon it ; or the flask may contain asaturated solution of 
salt in water, and the carbide weighed in a tube, which is then inserted 
into the end of a large dry rubber tube projecting from the flask, and 
the carbide allowed to fall into the solution. In order that the genera- 
tion of gas should not be too violent, a strong pinchcock ‘should be 
placed on the rubber tube, by the use of which as much carbide could 
be let down at a time as might be desired. In a few minutes all the 
gas is given off, which naturally comes off by shaking. The latter 
method has the advantage of the former, in that the retort need not be 
carefully dried before using. 

Analysis.—The worst impurity is phosphureted hydrogen. In order 
to determine this gas in acetylene, Willgerodt (Ber. Deutsch Chem. 








Ges., 1895, p. 2,107) oxidized it to phosphoric acid by means of bromine 
vapor. As this requires large quantitities of bromine, it is scarcely ap- 
plicable for technical analysis. It is better to burn the acetylene and 
then to lead the consumed gas through solutions which absorb ile 
phosphoric acid ; these methods possess the serious disadvantage of 
losses occurring by means of the phosphureted hydrogen dissolving in 
the gasholder water. This suggests the burning of the acetylene i- 
rectly as it is generated by water dropping upon the carbide, although 
it is necessary here to keep the flame of the same size and to avoid ‘he 
formation of soot, in order to obtain any satisfactory results. 

Chloride of lime has the property of oxidizing phosphureted hyiro- 
gen at certain temperatures only, so that it cannot be used direct for 
analytical purposes. A solution of hyposulphite of soda, obtained by 
treating a calcium chloride solution with carbonate of soda, will serve 
the purpose very well; the filtrate absorbs phosphureted hydro ven 
with avidity, and the phosphorus can be determined, as usual, by the 
magnesia-mixture method. An excess of hypochlorites, in our opinion 
is no disadvantage. 

For the practical application of this method of analysis, a thoroug)ily 
dried out half-liter flask is uecessary, into which are placed 50 to 70 
grams of carbide, in particles the size of peas. Carbide dust should not 
be put in, as the evolution of gas is too violent. In the neck of the 
flask is inserted a dropping tube drawn out at the end. The flask is 
conuected with a 10 bulb absorption apparatus, although two may be 
used for a large production ; in the authors’ experience there was very 
little, if any, phosphoric acid found in the secoud apparatus. The ab 
sorption bulbs were charged with 75 cm. of a 2 to 3 per cent. hypochilo- 
ric solution, which was found about fight for all practical purposes. 
The dropper was filled with water, and the flow so regulated that six to 
seven drops fell per minute. The apparatus can be left to itself if one 
keeps the dropper filled with water and occasionally shakes up the 
flask. Generation of gas continues for three to-four hours. Then 
enough water is allowed to run into the flash to fill it to the neck, the 
gas remaining in the tubes is sucked through, and the contents of the 
bulbs poured into a beaker, iu which the phosphorus is precipitated and 
determined as magnesium phosphate. 

Analyses of carbide samples from two works (A and B) are given as 
follows : 


~ 
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Works A | Worss B. 
1 | 2 | 3 a Ne ees tae 
Weight taken, grams|49.997 |55.990 | 68.997 [63.639 | 56.445 | 57.900 
Mg,P,O,, grams..... 0.0232| 0.0266, 0.0794) 0.0812 0.0628 0.0530 
Ca,P,, per cent. ....| 0.0380) 0.0389) 0.0942) 0.1013) 0.0912) 0.0750 
PH, per kg. carbide, 
Rss «win 014-0: 0.142 | 0.145 | 0.352 | 0.378 | 0.341 | 0.280 
PH, per kg. carbide, | | 
WB Sse cecs vans kee 93.1 95.1 241.0 (24.8 (224.0 |184.0 








The same apparatuscan be used to determine the quantity of sulphur 
present. The best method is to use a magnesia mixture free from sul- 
phuric acid, and to determine the sulphuric acid in the filtrate from the 
magnesinm pyrophosphate solution, acidulating with hydrochloric 
acid, and precipitating with chloride of barium as barium sulphate. In 
this way the principal impurities are determined ; it also must be 
noted that the quantity of sulphur found in the gas depends also upon 
the manipulation of the carbide, the temperature and the generating 
water. In any case, the sulphur is not in the gas in the form of sul- 
phureted hydrogen alone, but also as other compounds. 

As previously explained, the phosphoric acid was determined by the 
use of a hypochlorite solution of definite strength. A known part of 
the hypochlorite solution can be taken after the acetylene gas has 
passed through it, and the sulphur determined with a known quantity 
of sodium arsenite added in excess, the excess being determined by 
titrating back. 

Most of the hydrogen sulphide can also be removed previously, by 
placing before the hyposulphite absorption bulbs a similar 10-bulb 
apparatus containing 75 cm. of a 10 per cent. solution of lead acetate. 
We determine the sulphur which escapes the lead acetate,.and is ab- 
sorbed by the hyposulphite solution, by adding sufficient magnesia 
mixture, after having acidulated with hypochloric acid, and precipitate 
the sulphur with barium chloride as barium sulphate, which is 
filtered, dried and weighed in the usual manner. The method for the 
determination of sulphur as above described is satisfactory, i.e., run- 
ning the gas direct through a hypochlorite solution, which, of course, 
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mist be free from sulphates ; after this, the phosphoric acid can either 
be precipitated by the magnesia mixture, the filtrate being acidulated 
and the sulphur thrown down by barium chloride, or one can divide 
the hypochlorite solution into two parts, determining in one the phos- 
phorus and in the other the sulphur. 

The above method is applicable to the analysis of commercial acety- 
lene, and permits of modifications where such are necessary. In this 
connection we may mention ammonia, which is liable to be found in 
acetylene in traces, and which is injurious, because it favors the for- 
mation of acetylide of copper, an explosive compound which may cause 
the acetylene itself to explode. 

Purification.—In the commercial purification of acetylene, hypo- 
sulphite of sodium cannot be used, of course, but chloride of lime can, 
by reason of its cheapness. This chloride of lime can be used as a solu- 
tion or thin liquor, through which the acetylene is permitted to pass or 
to come in contact with. It is more convenient, however, to use 
chloride of lime in the solid form in the presence of sufficient moisture 
to secure good working. According to the tests made by the authors 
the best way is to form the chloride into lumps with a small quantity 
of water, so that the gas can pass through readily ; pulverised chloride 
offers too much resistance and also causes dust to rise. It would be 
better to put behind the vessel holding the chloride of lime another 
containing lime, which would catch anything brought over from the 
chloride vessel. 

On the other hand, the chloride of lime must not contain so much 
moisture as to become pasty and thus prevent the gas from penetrat 
ing. When the acetylene is too moist it can be cooled and the con- 
densed moisture removed. Of course, a chemical dryer, such as con- 
centrated sulphuric acid of gravity 1.6 to 1.7 is better. This dryer, or 
one less concentrated, can be also used to remove the ammonia, or 
other acids can be used in its place for the same purpose. 

By using more vessels, they can be replaced when exhausted, others 
put in their place, and the phosphate and sulphate of lime removed. 








Some Notes upon Typical American Gas Works.—No. 1. 
ee 
By TRAVELER. 

WILMINGTON, DEL.—The nearest way to the gas works at Wilming- 
ton, as usual, is ‘right down the railroad track a bit ;” and it is worth 
the walk to see a typical American gas works of its caliber, that daily 
says little, but ‘‘saws wood.” The writer has heard Wilmington 
charged with being a bit conservative, to express it one way. Because 
it makes but little commotion in the gas world, however, or is but little 
heard from, doesn’t mean that it isn’t keeping its end up. Judge for 
yourself upon the facts. The city has 70,000 population, or there- 
abouts. The works are 16-inch throughout, and a model of orderli- 
ness. Superintendent Thomas Curley, an engineer of the old school, 
believes in and practices old-fashioned ideas of cleanliness and disci- 
pline. The pipes are painted, the walls whitewashed, and the floors 
and yard swept up throughout in a way gratifying to observe. The 
coal gas producing end of the plant is the older part. Having been 
steadily replaced by water gas, it is neither especially kept up nor at- 
tractive in appearance, being housed in old, low-roofed buildings. 
Fourteen benches of 5’s and six benches of 6’s comprise the bench 
equipment, all of customary type, excepting some Curley ideas em- 
bodied in the furnaces. 

Adjoining are two sets of water gas apparatus, upon which 65 per 
cent. or more of the make is made. The first is an early Flannery set 
—so old that it looks strange indeed in its box-like shell. While it is 
of ill design and works unequally at many points, it yet served to 
show the advantages of a water gas annex, to such extent that in due 
time a second, larger set was built alongside. The only mistake about 
this was that Superintendent Curley thought he could cut out and put 
together a better coat than a tailor could make for him. That is, be- 
tween himself and a Consohocken iron man a homemade water gas 
generator was put in, with the result that its capacity is only about a 
half or two-thirds that of the same size shells, had he secured a profes- 
sional, experienced, outside water gas tailor to furnish it for him. The 
“cushion holder” system of connections is used, and the two gases, 
drawn by usual exiausters, pass through a set of Floyd boxes, 20 feet 
by 24 feet, and a McIlhenny 11-foot meter, into their so-called ‘‘Jumbo” 
holder of 500,000 cubic feet capacity, nearly. The coal gas further 
passes through a vertical 16-inch pipe battery air-condenser, a pair of 
wrought iron shells, with grids, for scrubbing, as well as a Standard 
rotary scrubber, all contained in new, light and commodious buildings, 
put up for this part of the manufacture along in 1883. 








Throughout the works evidences of Supt. Curley’s inventive ability, 
and of helpful contrivances are apparent. Electric bells from all de- 
partments, incandescent electric lights for safe examinations in ques- 
tionable corners, Welsbach lights, with ever-ready bye passes at other 
points, fixed platforms above for cleaning scrubbers, extra good tar 
drains, special devices here and there, etc. In the yard one stands 
over—quite without noticing—the tar tank, as usual made from an old 
holder tank. While this was normal when the writer stood there, it 
was not so, at least one morning, when its wooden roofing gave way 
and 1,500 bushels or so of coke slid into it. Three stout steel girders 
now support the stone paving over it, making a tar tank, unsurpassed 
for roof at least ; soa repetition of the accident is not likely. In one 
corner of the yard is the kiln, wherein the gas company makes its own 
lime, from that plentiful bye-product of Delaware Bay, old oyster 
shells. While this may be cheap, the use of at least 8 or 10 men (ob- 
served by the writer) in the purifier house, while cleaning a box, would 
seem to more than offset it. The writer thinks that the lime kiln has 
been worked long enough and that it would surely pay to give oxide a 
chance. 

Off in the landscape, about a half mile away, is the plant of the Oxy- 
Hydrogen Gas Company, one of the few instances, if not the only in- 
stance of a gas works not being used after being built, not by agree- 
ment, but from necessity. It will be remembered that the Addicks’ 
interests rejuvenated this Company eight or nine years ago, on the 
assumption that they could open the streets of Wilmington without the 
consent of the local authorities—in which assumption they erred. 
Leastwise the old Wilmington Company inspired the local authorities 
in question to say that they couldn’t, which remark was clinched with 
an injunction ; and from that day to this it has been in the courts, the 
Oxy-Hydrogen Company’s pipe stopped at the railroad, and the splendid 
buildings and holder are shut down tight as a drum. Chancellors 
have died and have been legislated out of office—have come and gone 
—and for eight years law tactics and delay have served to keep the 
question in litigation and the new Company out. Meanwhile its 
charter expired. Such a thing as that, however, did not deter the re- 
sourceful Mr. Addicks. He merely had passed by the Delaware Legis- 
lature an omnibus bill renewing the charters of allexpired corporations 
for the term of their original existence, only to then discover that in 
his own Oxy-Hydrogen charter no term had ever been stated! Yet it 
was easy to claim that in such case the customary term of 20 years 
becomes operative ; and so the 9 years’ fight is still on, unended and 
unlitigated to a finish. The Wilmington public, nevertheless, is not 
suffering particularly by the absence of a second company. The 
present one maintains a good office and gas stove department and dis- 
play, and makes and sells a 22-candle power gas for $1.10 per 1,000 
gross ; $i net. Is it not entitled to its good volume of business and its 
ditto, ditto, dividends ? 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ee Os 

Apvicres from Montreal, Canada, are to the effect that negotiations 
are underway tending to the purchasing of a controlling interest in the 
Montreal Gas Company by English capitalists. If such an interest is 
for sale it is rather queer that some one of the gas syndicates of the 
United States did not discover the opportunity in time to forestall the 
acquirement of such a valuable property by foreign capitalists ; for, 
certainly, the Montreal gas property, on the basis of its present capital- 
ization, is an extremely valuable possession. 





AT the annual meeting of the New Albany (Ind.) Gas Light and 
Coke Company, the following officers were elected: Directors, J. K. 
Woodward, W. H. Welman, S. A. Culbertson, James W. Dunbar and 
George H. Devol ; President, J. K. Woodward ; Vice-President, J. W. 
Dunbar ; Secretary and Treasurer, J. O. English. 





THE new plant of the Brockton (Mass.) Gas Light Company, located 
on the plot known as the Flagg tract, was put in work early this 
month. No hitch was experienced in its starting, and the new holder 
(its capacity is 208,000 cubic feet) worked admirably. 





THROUGH the negotiations conducted by Mr. W. A. Coombs, Presi- 
dent of the Coldwater (Mich.) Gas Company, it has been decided to ex- 
tend the mains of the Coldwater Company to the outlying village of 
Quincy. Quiney is situated on the main line of the Lake Shore and 
Michigan Southern Railroad, at a point about 6 miles east of Coldwater, 
and is noted for its factories for the working of wood into staves, head- 
ing, sash, doors, etc. Its population is about 1,800. 
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A MOVEMENT looking to the abolition of the office of State Gas In-| Tum Riter-Conley Company, of Allegheny, Pa., has been awarded 
spector for Indiana is underway. The argument made by those who'an important contract—in fact, the contract amounts to the virtual 


favor the scheme is that the present Inspector (Mr. Leach) “‘ has done in- 
calculable injury to the general interests of the State through the turn 

ing away of investments caused by the statements that the supply and 
output of natural gas are rapidly failing.” 





THE Kenton (O.) Gas and Electric Company has retired its old mort- 
gage issue of $50,000, by replacing it with a new issue of $60,000. 





THE last dividend (a semi-annual of 5 per cent.) of the East Boston 
(Mass.) Gas Company has been payable since the 15th inst. 





AT the annual meeting of the Newport (R. I.) Gas Company the 
following officers were elected: Directors, Henry Bull, Andrew K, 
Quinn, Philip Rider, Melville Bull, James C. Swan and Thomas A. 
Lawton ; President, Henry Bull ; Treasurer, A. K. Quinn. 





Mr. M. F. Burns, for several years a Director in the Charlestown 
(Mass.) Gas and Electric Company, died at the home of his brother-in- 
law (Mr. Alpheus Bowers), 16 Brook street, Winchester, Mass., on the 
afternoon of the 16th inst. Deceased was born in Milford, N. H., May 
24, 1841, obtained his education in the Appleton Academy, Mount Ver- 
non, N. H., and subsequently taught school at various points in New 
Hampshire and New Jersey. In 1866 he settled in Charlestown, Mass. 
engaging in the milk business. In 1873 he removed to Somerville, 
where he became prominently identified with the local government. In 
1880 and 1881 he was a member of the City Council (he was President 
of that body in 1881), and served as a member of the Board of Alder- 
men in 1882 and 1883. In 1884 he was chosen Trustee of the Public Li- 
brary, and then served the city as Mayor for four successive terms— 
1885-86-87-88. He was prominent in Masonic circles, and, besides his 


Directorship in the Charlestown Gas and Electric Company, served the 
Monument National Bank and the Five Cents Savings Bank (both of 
Charlestown) in a similar capacity. 





SUPERINTENDENT Snapp, of the Winchester (Va.) Gas and Electric 
Light Company, has greatly improved the purifying system of the 
plant, with the result that the gas users are very much better satisfied 
with the illuminating agent suppliedthem. Now, if the Superintendent 
could only convince the shareholders that an additional holder would 
be a good thing for the Company, Mr. Snapp would be in a fair way to 
retain an easier mind. 





Tue beginning of the end of the reorganization at Detroit, Mich., is 
plainly foreshadowed in the filing of articles of association with the 
Secretary of State of the Detroit City Gas Company, which is capital- 
ized in $5,000,000. The incorporators are : H. D. Walbridge, of Grand 
Rapids, Mich.; Herbert E. Boynton, Crapo C. Smith and Earl D. 
Babst, of Detroit ; and W. F. Douthbirt, of Glen Ridge, N. J. 





Tue Massachusetts Board of Gas and Electric Light Commissioners 
has authorized an issue of new stock, by the Boston Electric Light 
Company, to the amount of $800,000, for the construction and equip- 
ping of a new central station. The order provides that the sum shall 
be applied to the payment of liabilities incurred since December, 1897, 
or which may be incurred hereafter for the purchase of additional real 
estate, the building of a new generator station thereon, the equipment 
of the same, connecting them with other stations of the Company, 
the purchase of additional machinery and apparatus for use in said 
station, or in connection therewith, and for no other purposes. The 
market value of the stock, as fixed for the taking thereof by the share- 
holders, is put at $100 per share, and if there is any stock left after the 
stockholders have taken what they are entitled to, it shall be offered to 
the public at some place in the city of Boston,-on a date which has been 
advertised in three Boston newspapers. 





Tue Darby Gas Company, of Darby, Pa., has been reorganized, with 
Mr. William T. Tiers, of Philadelphia, as the principal man in interest. 
The reorganization meeting was held in the Bourse Building, in Phila- 
delphia, and the officers chosen were: Directors, William T. Tiers, 
Alfred C. Elliot, Wm. L. Verlenden, Chas. F. Cattell and Enos Ver- 
lenden ; President, William T. Tiers ; Secretary and Treasurer, Alfred 
C. Elliot ; Superintendent, Charles F. Cattell. 





Mr. J. J. H. Bassett, for many years Superintendent of the Potts- 
town (Pa.) Gas Company, died at his home in Pottstown, on the night 
of the 15th inst. Mr. Bassett who was born in England 65 years ago, 
came to America in his early youth, and had been connected with the 
gas industry of the United States, in one capacity or another, since 1870. 








construction of the works—by the proprietors of the Peoples Gas Lig lit 
and Coke Compiny, of Buffalo, N.Y. Under the agreement the Riter- 
Conley Company will erect a complete works, the connections of 
which are to be of the dimension of 24 inches, the plant to consist of 
a storage holder, in steel tank, rated to hold 1,750,000 cubic feet ; a 
relief holder, of 150,000 cubic feet capacity ; a steel frame purifying 
house, fitted with four boxes 30 feet by 30 feet; a steel frame boiler 
house, covering three 100 horse power boilers—the stack to the boiler 
house is to be of steel, and 140 feet in height; a generator house, 
adapted to contain two 8 feet 6 inches water gas settings, up to manu- 
facturing 1,600,000 cubic feet per diem ; and, the necessary oil storage 
tanks, yard connections, tar tanks, etc. The agreement further con. 
tains provisions for the construction of buildings and apparatus for the 
manufacture of coal gas, but we are unable to give any particulars or 
details relating to the dimensions or plan of construction of the latter. 





THE syndicate headed by Mr. George M. Myers has assumed contro] 
of the lighting interests of Carthage, Mo., the name of the undertak- 
ing corporation being that of the ‘‘ Carthage Light Company ”—this 
syndicate also controls the Nevada (Mo.) Light Company—with Mr. J. 
H. Enright as Superintendent at both points. The Carthage plant will 
have to be rebuilt or overhauled, both as to its manufacturing and dis- 
tributing divisions. 





It is with regret that we report the death of Mr. Burr Kellogg Field, 
Vice-President of the Berlin Iron Bridge Company, of East Berlin, 
Conn., who died at his home, in Berlin, Conn., on the morning of 
Thursday, Jan. 13, after an illness that lasted less than a week ; in fact, 
the time between h‘s taking sick and his death was so short that few of 
his friends were aware that he was ill. Deceased entered the Sheffield 
School, Yale University, in 1874, and graduated therefrom with the 
title of Civil Engineer, in 1877. Immediately after graduation he 
commenced practical work in the line of his tuition, on railroad con- 
struction in the West, his principal experience in this connection hav- 
ing been gained during the laying out and building of the Northern 
Pacific system. His particular effort in that system was his direction 
of the locating and constructing of the branch connecting the Yellow- 
stone National Park with the Northern Pacific main line. In 1882 he 
was appointed Superintendent of Bridges for the corporation of Phila- 
delphia, which post he resigned to accept the position of Assistant Engi- 
neer to the Berlin Iron Bridge Company. His advancement in the affairs 
of the Bridge Company was rapid, for at the time of his death he occu- 
pied the place of Vice-President, with general charge of all sales made 
by the Company. Since his connection with it the Company’s busi- 
ness increased materiaHy from year to year}; in fact, the part played by 
Mr. Field was an important one in the development of the Com- 
pany’s trade, and his untimely death will be regretted by his associates, 
who understood him as a director and who appreciated him as a friend. 
His wife and two children survive him. 





At the annual meeting of the Adams ‘‘ Nomaich” Light Company, 
the following Directors were chosen : Thomas Adams, Jr., Charles A. 
Seddon, Wm. V. Hall, R. C. Fessenden, Jno. 8. Levis, F. V. Strauss 
and L. R. Strauss; President, Thomas Adams, Jr.; Vice-President, 
Charles A. Seddon; 2d Vice-President, William V. Hall ; Secretary 
and Treasurer, George W. Gilbert. 





Mr. E. C. Hatwaway, the wideawake Superintendent of the Capital 
Gas and Electric Light Company, of Frankfort, Ky., writing under 
date of the 16th inst., says: ‘‘ It may be worthy to note that we have 
built a new building, 48 feet by 56 feet, and have rebuilt all our old 
machines, the machines having been made by ourselves. The materials 
were furnished by the Kerr Murray Manufacturing Company. The 
equipment consists of one 4-foot double superheater Lowe apparatus, 
and one 6-foot single superheater Lowe, both of which work nicely ; 
and, if results are an indication, are quite as efficient as any that have 
been installed in this section of the country. This equipment puts us 
on ‘Easy Street,’ so far as output is concerned.” 





AT the annual meeting of the Dover (N. H.) Gas Light Company the 
officers elected were: Directors, Thos. B. Garland, Eli V. Brewster, 
John Holland, Chas. H. Sawyer and E. R. Brown; President, E. V. 
Brewster ; Secretary and Treasurer, Thos. B. Garland. 





Tue Columbus (Ga.) Gas Company has installed an experimental 
line of Welsbach lamps for outdoor lighting on 12th street, that city. 
(Continued on page 135.) 
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The lamps have attracted much attention, ac- 
companied by equally favorable comment. 








Tue local authorities of Terre Haute, Ind., 
are considering the advisability of appointing 
an official gas inspector for that place. 








THe voters of Duluth, Minn., at another 
special election, have assented to the purchase 
(for operation on public account, at the upset 
price of $1,250,000) of the plants of the Duluth 
Gas and Water Company. 








THe incorporation of the Hampton and 
Old Point (Va.) Gas and Electric Company is 
being considered. 








Our suggestion that the Hackensack (N. J.) 
Gas and Electric Company was furthering the 
latter rather than the former division of its 
business seems to have been unfounded. The 
real facts over the matter are that the Com- 
pany has largely extended its main system 
within the last twelvemonth, the adjoining 
borough of Maywood having been piped, with 
most satisfactory results in the instance of 
securing consumers. During the last half of 
1897 the Company expended $11,000 in better- 
ing its gas department. We are glad that our 
suggestion could be so easily shown to have 
none other than a theoretical foundation. 








Joann F.Cox, George Gladden, Hugh Elliot, 
A. O. Ackard and Walter M. Lindsay have 
applied to the Governor of Pennsylvania for a 
charter for the Homestead Gas Company, 
which corporation proposes to supply gas for 
lighting, heating and power purposes in the 
place named. 





AT the annual meeting of the Jeffersonville 
(Ind.) Electric Light, Gas, Heating and Coke 
Company the officers elected were : Directors, 
E. C. Eaken, A. A. Swartz, N. H. Myers, T. J. 
Lindley and J. E. Taggart ; President, E. C. 
Eaken; Secretary and Treasurer, A. A. Swartz; 
Assistant Secretary, H. M. Glassbrenner. 


TuE Directors of the Hartford City (Conn.) 
Gas Light Company have perfected the fol 
lowing executive organization: President, 
Hon. James L. Howard ; Treasurer and Gene 
ral Manager, Gen. Jno. P. Harbison; Secre- 
tary, Mr. Thomas Evans. These were all re- 
elections, and the vote in each case was 
unanimous. 


Ata recent meeting (Jan. 14) of the Direc- 
tors of the Gloucester (Mass ) Gas Light Com- 
pany, it was voted to put the gross selling rate 
at $1.50 per 1,000 cubic feet, payment within 
15 days to entitle the user to a rebate of 20 per 
cent. The new schedule goes into effect, July 
1, 1898, and under its operation Superintendent 
Coffin will have the satisfaction of knowing 
that the gas rate of his city is not far from 
being the most liberal one in the State, popu- 
lation, location and conditions of supply hav- 
ing béen given appropriate consideration. 


AT the annual meeting of the Williamsport 
(Pa.) Gas Company, the officers chosen were : 
Directors, John G. Reading, R. C. Reading, 
H. H. Pigott, John F. Laedlin, John M. Dean, 
Alex. Beede and C. K. Geddes ; President and 
Superintendent, R. C. Reading ; Secretary and 
Treasurer, Geo. E. Rentz; Assistant Superin- 
tendent, M. J. Winters; Solicitor, John G. 
Reading. 








Tue Philadelphia Bulletin says that a trou- 
ble saving device has been adopted by the 
United Gas Improvement Company in the 
issuance of bills. This is a coupon attached, 
which is sent with the check for payment, the 
consumer retaining the bill. General Mana- 
ger Bodine has issued the following explana- 
tion of the new system : 

‘* The changesin the form of gas bills and in 
the methods of their payment were made with 
the hope of saving trouble to our customers. 
It was hoped that by the coupon form we 
would accomplish the following objects : 

First—In the case of anyone going to the 
gas office to pay a bill prompter sevice than in 
the past, through the cutting off of the coupon, 
and receipting of the bill by mechanical means, 
instead of a long wait in line occasioned by the 
necessity of registering each payment when 
received, as in the past. 

‘*Second—To those who preferred to pay 
their bills by check, saving the old trouble of 
sending a stamped addressed envelope for the 
return of the receipt, by making the original 
bill and check, when properly endorsed and 
paid, act as a receipt. 

‘* We found that many people desired to have 
a receipted bill to file away in addition to the 
indorsement on the check. We, therefore, sup- 
plemented this system by a letter acknowledg- 
ing receipt of checks. This form of letter was 
not adopted until the end of the second day, 
and it is probable that some customers who had 
paid by check were not notified of its receipt, 
through the misplacing of envelopes or some 
similar cause. In any such case, if the cus- 
tomer will advise us,we will send an acknowl- 





‘* We propose, when the next bill goes out, to 
omit the provision for tearing off the coupon 
and to have the bill in the form in which it is 
rendered sent to the office with the check, when 
the body of the bill will be receipted and 
returned by the Company.” 








The Weak Point of Inter‘or Wiring. 





The Electrical World says that during the 
last few years interior wiring has passed 
through a most remarkable development, ad- 
vancing from the cheaply insulated wire fished 
into place and fastened on wooden cleats to the 
high grade of wire in a highly insulating 
covering, protected in a heavy iron pipe, with 
solid cast iron or steel] junction boxes and panel 
switchboards of the most substantial construc- 
tion. In all these particulars practical perfec- 
tion has been reached, as far as insulation, 
protection and reduction of risk are concerned, 
although there is still plenty of room for im- 
provement in point of first cost. 

The socket, however, remains practically 
what it wasa decade ago. In onesense it is the 
most exposed part of the system. It is con- 
stantly being handled, and is subject to jerks 
and blows and strains of all sorts. Crowded 
in it are the exposed terminals of opposite 
polarity, and a number of small metallic parts. 
These are stamped or punched out of sheet or 
thin strip metal, and assembled in a form quite 
unsuited for the severe duty which they often 
must endure. It is probably a fact that nine- 
tenths of the short circuits and other troubles 
with interior wiring may be traced to the 
sockets. Alternate heating and cooling, the 
jerking of the key, and the twisting in of lamps 
require at this point a solid structure, instead 
of a frail assemblage of weak brass and por- 
celain pieces. 








The Market for Gas Securities. 





The clearing up of the driftwood about the 
preliminary consolidation of the gas interests 
of the Borough of Manhattan has had the 
effect of improving the values of all city gas 
shares. Consolidated sold to-day (Friday) at 
187, and 185 was bid for it at the close. Stand- 
ard common went to 140} bid, and the pre- 
ferred advanced to 153}. Mutual is 302 bid, 
and East River common is 79 bid. All this 
activity with strength is in spite of the fact 
that the Legislature has before it at least five 
bills seeking to put the gas rate at $1 per 1,000, 
along with other restrictions concerning the 
manufacture and distribution. ~ Senator Coffey 
was rather late this session introducing his 
‘* ancient measure,” but it came to hand yes- 
terday. There is little doubt that the beginning 
of the end in the instance of consolidation is in 
sight. 

Brooklyn Union is strong, as is Consolidated 
of Baltimore, which is reported at 57} bid. 
Peoples, of Chicago, is a trifle lower than last 
week, while Bay State moved beyond 5 for a 
time to-day. The Laclede Company has de- 
clared a dividend of 3 per cent. on the pre- 
ferred, which payment finishes up all arrear- 
ages on accumulative account, and puts the 
preferred on a 5 per cent. basis. The Company 
has also declared a dividend of 1}4 per cent. on 
the common. Cincinnati gas sold up to 2(8, 
with that figure bid for more of it. The gen- 





edgment of the check. 


eral situation is all on the side of the investor. 
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Gas Stocks. 


a 
Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks. 
35 Wau St., New York Crrv. 
JANUARY 24. 


=~ All communications will receive particular attention. 


t= The following quotations are based on the par value 
of $100 per 


N. Y. City Companies. Capital. Par. Bid. Asked. 


Consolidated...........+++.. $86,230,000 100 185% 18 
Central ........ eveecececcees 500,000 50 si 
ia i nintesaasweuesh 220,000 ws 100 : 
Equitable............0. eeeee 4,000,000 100 215 439-2 
SB i cin dcnidvasis + 1,000,000 1,000 105 
MDa. SS...0008 2,300,000 1,000 114 x 
Metropolitan Bonds ...... 658,000 oie 108 = «112 
Mutual........ secccccccecee. 9,500,000 100 302 - 
Pie FER iii de +» 1,500,000 1,000 100 102 
Municipal Bonds............ 750,000 3 as 
Northern ....... Rebuas éves ae 150,000 50 ae 
Bp Bonds.......... 150,000 1,000 ale 98 
New York and East River.. 5,000,000 100 79 ee 
Preferred .........e.s+++. 2,000,000 100 112 115 
Bonds ist 5's... oseocee - 8,500,000 1,000 1k 113 
“ 1st Con. 5’s....... 1,500,000 ea 105 1064g 
Richmond Co., 8. I........ a 348,650 50 50 RF 
= Bonds....... 100,000 1,000 = 
ree seeee 5,000,000 100 140% 
Preferred ...... cecsseeee 5,000,000 100 15% .. 
Bonds, Ist Mortenge, 5's. 1,500,000 1,000 114 115 
ROI ciniics coninnbidebodss 299,650 500 s«130 
Out-of-Town Companies. 
Beeskign ROM. visitce cies 15,000,000 100 120% 121 
“ Bonds (5's) 15 000,000 1,000 113% 114% 
i, EE 50,000,000 50 5 kK 
“* Income Bonds. 2,000,000 1,000 ee 5 


Boston United Gas Co.—- 


1s Guess. F. Trust.. 7,000,000 1,000 Bw 9 


2d - “* .... 8,000,000 1,000 5 ae 
Buffalo Mutual............. 750,000 100 125 * 
ms Bonds. ...... 200,000 1,000 9% 100 
Central, San Francisco..... 2,000,000 st 95 as 

Chicago Gas Company..... 25,000,000 100 97% 973% 

Guaranteed Gold Bonds 7,650,000 1,000 104 104% 
CUMIN i siik dé snk 1,069,000 . 91 94 
ist Mortgage........... - 1,085,000 96 


Consumers. Jersey City.... 
bis Bonds SCCCEEe eee 
Cincinnati G. & C. Co....... 


2,000,000 100 7 - 
600,090 1,000 102 165 
8,500,000 100 28 209 


Consumers, Toronto........ 1,600,000 500 «18446 «187 
Capital, Sacramento........ 500,000 50 as 35 
Bonds (6’s)....... os 150,000 1,000 me oS 
Consolidated, Baltimore... 1,000,000 100 5iky 5TH 
Mortgage, 6’s........... 3,600,000 os 107 107% 
Chesapeake, ist 6’s. 1,000,000 ~ - re 
Equitable, ist 6’s. ...... 910,000 
Consolidated, 1st 5’s. 1,490,000 
Consolidated G. & E. Co.'s, 
Little Falls, N.Y.......... 90,000 100 as 100 
MD inéksovscoabocicce 75,000 oe we 100 
MNON car debs Shi s eked +» 4,000,000 55 57 
“* Con. Bonds...... eee» 4,312,000 97 97% 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 1,000 <n, a 
WOCE WAFMS .cecccciccicess - — 2,000,000 =F 81 93 
” Bonds...... Ke 2,000,000 oe: 93 95 
Hartford......... oveccocece 750,000 25 * 145 
Indianapolis...... ......0+¢ - 2,000,000 ce 
tS Ow acon -  2650,000 «. Wt ee 
Jersey City...... ovdsesebere 750,000 20 8=180 ds 
Lafayette Gas Co., Ind..... 1,000,000 100 86 88 
Bonds ....000+ eesseceses 1,000,000 1,000 92 94 
Louisville.......cc00--seeees 2,570,000 50 ns 
Laclede, St. Louis...-.... -. 7,500,000 100 4644 471% 
Preferred.............. 2,500,000 100 94 95 
Bonds....... ceecccccees 9,084,400 1,000 10846 104 
Montreal, Canada.......... 2,000,000 100 200 ‘ 
Newark, N. J.,GasCo...... 1,000,000 200 «320 
Bonds, 6S .....ssee000++ 4,000,000 1238 «1 Ox 
New Haven.....cecceeeesees 1,000,000 2% 225 = 
Oakland, Cal..........ss00s 2,000,000 534g 4 
ee Bonas....csccccce 70, wa a 
ses L. & Coke Co., of 
sebum emealin ea 000,000 100 £534 96 
Pa Lat onenee” 20,100,00 1,000 108 
= 500,000 1,000 104 105 
minty ee epsceece 500,000 50 os 1% 
ee ee 2,150,000 50 a. «o 
cccccccccess 2,150,000 50 838 ‘s 
Somcmaated bie 2,000,000 87% «290 
San Francisco, Cal. ........ 10,000,000 100. 94 9446 
St. pest Gas Light Go. wines go 100 4 2 
Extension, s.r sagen $00,000 SI eS Pith 
ne! 9, 
3 _— 2,500,000 25 es 
1,000 000 4 9 4 
2,000,000 250 die 
ia °° ee 
550,000 200 
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Ph ee, TI TOE Cv cvane ccsciscccsivenscssccese. 133 
INCANDESCENT GAS LAMPS. 
Welsbach Commercial Co., Phila., Pa..........sceseeeees 144 
MICA GOODS. 
The Mica Mfg. Co., New York City...........ce00 cesses 137 
BURNERS. 
C. A. Gefrorer, Phila., Pa.........ccccccccccees ecedesceces 14 
Wm. M. Crane & Co., New York City ........0-csccceees 138 


LAVA GAS TIPS. 
D. M. Steward Mfg. Co., Chattanooga, Tenn. ............ 139 


STREET LAMPS. 
Welsbach Street Lighting Co., New York and Phila..... 138 


PURIFYING MATERIALS, 
Connelly Iron Sponge and Governor Co., New York City 147 


Greenpoint Chemical Works, Brooklyn, N.Y..........+++ 137 
Henry W. Douglas, Ann Arbor, Mich .......... Scdecacee 147 
Gas Purification and Chemical Co., Ltd., London........ 147 
EXHAUSTERS. 
The P. H. & F. M. Roots Co., Connersville, Ind.......... 141 
Isbell-Porter Company, New York City............... ooo 154 
Connelly Iron Sponge and Governor Co., New York City 147 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N.Y. .......... 142 
Chapman Valve Manufacturing Co., Boston, Mass....... 142 
R. D. Wood & Co., Phila., Pa............4+ ovccccccessvces 154 
Continental Iron Works, Brooklyn, N. Y....... Siahine «ops 14 
The P. H. & F. M, Roots Co., Connersville, Ind.......... 141 
Isbell-Porter Co., New York City..........cceccessceecses 134 


The Western Gas Construction Co., Fort Wayne Ind,... 142 


ELECTRICAL APPARATUS, 
Wm. Henry White, New York City ..sscerccccsccserseses 155 


GAS ENGINES. 


Otto Gas Engine Works, Phila., Pa........ Scpoccessesoeee 100 

The American Gas Engine Co., Phila., Pa.,,......+++.... 151 

Backus Water Motor Co., Newark, N. J....cccceseeseeses 97 
ENGINES AND BOILERS, 

The Hazelton Boiler Company, New York City.......... 137 


W. G. & G. Greenfield, East Newark, N.J.........s0005. 7 


PURIFIER SCREENS. 
John Cabot, New York City...:. Gahadeihd f6$oi civnedices’ 100 


GAS STOVES. 
American Meter Co., New York and Philadelphia ....... 143 
Maryland Meter and Manufacturing Co., Baltimore, Md. 158 
Keystone Meter Co., Royersford, Pa.......... sceccvecece ANG 
Wm. M. Crane & Co., New York City. .cccrccrcccccoveces 138 
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GASHOLDER TANKS, 


AN EXPERIENCED GAS EN- 


FOR SALE, 














J. P. Whittier, Brooklyn, N. Y....... Cercvececere teeceers 146 
GASHOLDERS. GINEER AND CHEMIST one tenga, 
meatiots, er ~ prance MA... .ssseseeeeeees 158 | is open to accept immediate engagement ; charge of works, Two 50-H P. Otto Gas Engines, 
ea Pout, teil, tg ree eneeneteeres: a |} or on the road. Experience in working inclined retorts. in first-class condition. 
Davis & Farnum Mfg. Co., Waltham, Mass..,............ 152 | First-class references and testimonials. Address 7ete Address WOOK ee cx 
Kerr Murray Mfg. Co,, Fort Wayne, Ind................. 12} 1178 tf “M. R. 8.,” care this Journal. ‘ —— 
Stacey Mfg. Co., Cincinnati, Ohi0...........ssesceccceees 155 — 
B.D. Wood & Ge. Feleaett, Pe AO aens NaI 26 i Utilize Your Gae-Alauer. 
Riter-Conley Co., Pittsburgh, Pa..........0s0s006--. .... 139 VALUABLE GAS BUSINESS NO EXTRA LABOR OR 
OPERATING EX- 
GAS SECURITIES, IN CALIFORNIA. PENSES. 
Marquaud & Parmly, New York City............seceees. 137 | Concerning the best paying gas enterprises, covering two of 


the most rapidly growing cities in the United States, in 
- which a valuable interest can now be secured, address for 


full information, T. S.C. LOWE, 
WANTED, 


By a Practical Meter Repairer, 

















223 South Spring St., Los Angeles, Cal. 
- Note.—This is our Spring season, and the time to build and 
improve gas works on this coast. (1176-tf) 





Hor Sale. 


A Small Gas and Electric Light Plant, 


Steady position with a Gas Company. Country town pre- 


ferred. Good references given. Address 


1181-2 ‘* METER,” care this Journal. 


in a Soutkern city of 3,800 inhabitants. 








Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


ENGAGEMENT DESIRED 


By a Thoroughly Practical Gas Engi- 
neer and Manager. 











FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
| Mouthpieces and Lids, for four Benches of 5's 
| and for one Bench of 3 retorts. 
| 


Two Coolers, or Air Condensers, each of 150000 


Ten years’ experience as Superintendent of Gas Works, | 
Electric Plants and Water Works. Good references. 
1180-2 Address “ H. G.,”’ care this Journal. 














cubic feet capacity. 


“VW A I NJ +k. | ee Condenser, shell, 36 in. diameter, with 


2-in. tube , 10 ft. 6 in. long. 
A Second-Hand 5-Foot Station Meter, | p.snaped Tar Extractor, § ft. long, | ft. 6 in. deep. 


Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 
Address, | holes, 11 in. by 15 in. 


S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


KEY CITY GAS Co 
Dubuque, Iowa. 


with 6-inch connections—or one a little larger. 
stating price and full particulars, 
BENSON VAN VLIET, 


1181-6 Poughkeepsie, N. Y. 1119-tf 


HIGH-PRESSURE WATER-TUBE BOILERS 


EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries, 


GREAT SAVING OF FUEL AND FLOOR SPACE. 
A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, ‘‘ The Generation of Power.” 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Tele., “1228—10th st” New York: GEN | Office, 716 E. 13th St., N.Y., U.S.A. 


Tele., ““1229—18th St,” New York. 


RAILWAYS, 


Charging Cars, 
Coke Cars, Tip Cars, 


For bringing coal from storage bins to retort houses ; 
for handling hot coke directly from the retorts ; and for 
carrying ashes, respectively. 

These railways are especially designed for handling 
material in and around gas works. 












































“INDUSTRIAL” 


We have just issued a new, 40- . illustrated Cata- 

e, No. 9708, giving detailed information in regard to 
this system of tracks and cars. Before you forget it, 
send for a copy. 


C. W. HUNT COMPANY, 


lo 











AIUILDINGCT 


OF THREE HUNDRED PAGES ILLUSTRAT 
ING AND DESCRIBING A LARGE NUMBER OP 





BRIDGES Designed and 
BUILDINGS = ts 2a and 
AND ROOFS iran 





THE BERLIN IRON BRIDGE CO. 
G ~~ Ce_EAST BERLIN, CONN. g —a 


MAROQUAND & PARMLY, 


160 Broadway, New York. 














Members New York Stock 
Exchange. 











Our Mica Chimneys 
Tat | For Welshach Lights 


ARE THE 






BEST IN THE WORLD. 
zoe 


Get Catalog 
and Discounts. 


=eam 


The MICA MFG. CO 


Micasrmiths, 





















2 E 
MICA CHIMNEY. 
88 Fulton Street, 
Etched ee to 


rder. N. Y. City. 


IRON MASS 


For Gas Purification. 


Acts mmediately, and more efficiently than any other puri- 
fying agent now in use. 











©. W. Hunt Co. 





45 Broadway. N. Y. City. 





GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 
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BRAY’S BURNERS 


WILL PLEASE YOUR CONSUMER BETTER THAN ANY OTHER BURNER 
YOU CAN BUY. 


They are made by people who have had many years of experience, in the largest and best equipped Burner Factory 
in the world. ; 

Every Burner is stamped with name and trade mark. Cheap and inferior imitations are constantly coming in and 
going out of use. This kind of deception causes loss and discredit to the trade and damage to the gas industry. 

As Sole Agents in the United States for GEORGE BRAY & CO., we carry a full stock of all sizes for High and 
Low Pressures. Send for Prices and Special Pamphlet, or order a sample gross, stating your average house pressure. 
















In ordering your supplies for the season 
put in a liberal stock of Bray Burners. It 
will pay ; the best is always desirable and 
cheapest in the end. Our line of Brass Fit- 
ings is of superior make and finish, and 
the assortment covers everything for Gas 
Fixtures and Gas Stoves. Our “ Vulcan” 
brand of Patent End Tubing for Gas Stoves 
and Drop Lights is guaranteed. The price 
is higher, but it is worth the price. 





WILLIAM M. CRANE & CO., Mfrs., 


az SPECIAL BURNERS MADE FOR ACETYLENE CAS. cm 


When you want a Catalogue covering 
the most complete line of Gas Appliances, 
send to us. 

When you want any special apparatus 
made, for using Gas as Fuel, state particu- 
lars, and it will be our pleasure to corres 

spond with you. 

We want your trade, and can be of 
service to you. 

WE MAKE GAS APPLIANCES EXCLUSIVELY. 


ice, 838 Broaivay, ” NEW YORK CITY, 













atent Cu tter 


THE ANDERSON oattying Li 


Made in all sizes, 









Will cut from 2 in. to 24 in. 


) Pipe Cutting Tool 


For Cutting Cast, Wrought | Fi’ BHEREND. 


Pm, Iron, Gas & Water Pipes. 
| THE ANDERSON PIPE CUTTER 


PANY, Manuf ; in-Didi 

saCOMPANY, Manufacturers, | German (Stettin-Didier) Clay Gas Retorts, 

N_¥. Office, 185 Greenwich St BLOCKS, TILES, FIREBRICKS, FIRE CEMENT, 
WALDO BROS. | Stettin “Anchor” & “Eagle’ Brand Portland Cement 

102 Milk Street, Bosto: 


SOLE IMPORTER OF THE CELEBRATED 


n, Mass. 10 & 12 Old Slip, New York. 


















New YORK, 33 NASSAU ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, 54 LAKE ST. 


a’ phi CTREET LI vHTING Coup Ply 


——QWNS, CONTROLS AND OPERATES —— 
EXCLUSIVELY 


IW NEW IMPROVED#® PATENTED 
STREET LIGHT BURNER. 


Our PATENTED «STREET LIGHT APPLIANCES” have made 
*“WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Our System is in practical use in many cities, among which we may mention 

















NEW YORK CITY. 
BALTIMORE. 

ITHACA, N. Y. 
COLLEGE POINT, N. Y. 





STYLE No. 81. 


WORCESTER, Mass. 
CAMBRIDGE, “ 
BROOKLINE, ba 
FREEHOLD, N. J. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


PROSPECT PARK, Brooxtyrn. 
EAST ORANGE, N. J. 
NEW HAVEN, Conn. 


BEAVER, Pa. STYLE No, 9?. 
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mE Patent “Standard” Washer-Serubber 


CU. Ss. A. Patent, No. 486.927 of 29-1 i—’92.) 
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Order Recently Received—16 Machines, each for 3,500,000 Cubic Feet per day. 





The Patentees of the above, after several years’ experience, finding that the enormous weight of the iron 
sheets (forming the washing discs) caused undue wear of the shafts and consequent fractures of the latter, intro- 
duced their Patent Wooden “Grid Segments.” These “segments” have now been fitted in some hundreds of 
Patent “Standard” Washer-Scrubbers, and are universally admitted to be a great improvement upon the out 
of date pattern. 

The Patentees beg to refer Engineers to recent issues of the American Gas Lienr Journat for testimonials as 
to the efficiency of their improvements and will be glad to quote for complete machines or for “grid segments” for 
fitting in old pattern Washer-Scrubbers, the manufacture to be English or American at enquirer’s option. If for 
any special reason iron sheets are preferred, the Patentees will quote for them, but they do not recommend same. 


KIRKHAM, HULETT & CHANDLER, Limited, 


3 & 4 Palace Chambers, Bridge Street, Westminster, England. 


Tel. Address: ‘‘ WASHER, LONDON.” 


RITER-CONLEY COMPANY, 
GASHOLDERS, with or without Steel Tanks. 


Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 








Purifiers, 








crtstesr IMPROVEMENT IN GAS LIGHTING 


Has been made by 


WILDER’S VOLUMETRIC GOVERNORS. 


They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. ; P 
WELSBACH LIGHTS are fully controlled, and the governors soon pay for themselves by preventing the breaking of 
manties and chimneys, Thousands are already in use. Orders may be given to the Welsbach Co., or sent to ourselves. 


THE WILDER MANFG. CO., - - 818 Cherry St., PHILADELPHIA. 
00000000 0000000020000000 00000000 0000000000 0000009808080808 80000000008 




















| 


















‘ Special Trays for Iron Sponge or Oxide of Iron, | WRITE \ WRITE 

BRISTOL’ | A 

RECORDING CHURCH’S TRAYS a Specialty. | For , 3 FOR 
PRICES. . ——— es ~SAMPLES. 





Investigate the Merits of 


‘Stewart's Special Union Jet Gas Burners. 


They are the best Open Light Burners on earth. 


tHe D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 
















Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


he For continuous NE \ 
Sw a 
Ay Simple in Con- AN \ gt oe 
OY ssc ae w\\! . 
Fully ee, S.A Nn A WW 


records of 
for Circulars. 






PRESSURE Reversible, Strongest, Most Durable, Most Easily Repaired. | 
GAUGE. OO QNN09 
We Street cer 
J Gas Pressure 
The Bristol Go., 
Waterbury, Conn. 








553-557 West Thirty-third Street, New York. 


We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 





Send for Circulars. 


Regenerator Furnaces, 
By Maurice GranaM, C.E. 


Price, $1.25. 
A. M. CALLENDER & CO., 32 Pine Street, N.Y. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee KLONNE-BREDEL sen, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 

















Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


HASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM | P. H. @ F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 


COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 


No. 118 Farwvell Awenue, - - Milwvaukee, W 1s. 


Eastern Agents; AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’. 


LATEST IMPROVED GAS EXHAUSTER 


— AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 








EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


ST SS 









7 ee 


“ee 





es Sas 






aad 





INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CO. 


Connersville, Ind. 109 Liberty St., New York. 








Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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Because We Advertise 





Improved Lowe Water Gas Apparatus so extensively do 


not infer that line to be our sole occupation. 


BECAUSE WE BUILD 


Coal Gas Works complete, Benches, Tar and Ammonia Apparatus, Condensers, 
‘Scrubbers, Purifiers, Valves, Center Seals, etc., etc., and 


DESIGN AND CONTRACT 


for Complete Plants, including Gasholders, Exhausters, Governors, Oil Tanks, 
Coal and Coke Storage and Handling Machinery, Steel Roofs and Buildings, ete. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 


The Western Gas Construction Co., 


Works and General Offices: FORT WAYNE, INDIANA. 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Bic. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Cuaranteed. 


Works & Gen’l Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby &112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
St. Louis Office, L M. Rumsey Mfg. Co., 810 North Second St. 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72” 











en 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 





GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 
19 Rush St, 


The Gas Engineer’s 


Laboratory Handbook. 
By JOHN HORNBY, F.1.C. 


Price, $2.50. 
A.M. CALLENDER & CO., 22 Pine Street, N.Y. Cir 





Near Division Ave., Brooklyn, Ne. Ye 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 


Price, $3.00, 


A. M. CALLENDER & CO., 


32 Pine Street, N. Y. City. 








BOOKS. 


DISTILLATION OF COAL TAR ANU 
AMMONIACAL LIQUOR. 





By Grorez Lunas. Price $12.50. 


TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND CANNELS. 


By Davin A. Gragam. §8vo., Cloth. Price $3. 


Orders for these books may be sent to this office, 


Ae U. CALLENDER & CO., 
Pure S2., N. ¥. Orry 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


‘\ AMERICAN METER CO. 





CHICAGO, 


NEW YORK AND PHILADELPHIA, 
ST. LOUIS, 
SAN FRANCISCO. 





PUBLIC LIGHTING TABLE. 





























FEBRUARY, 1898. 



































Table No, 2. 
: Table No. 1. NEW YORK 

= FOLLOWING THE | cITyY. 

S MOON. | Aut Niext 

& LIGHTING. 
A p Light. esting Light. pon 
| | P.M. | A.-M. 
Tue. | 1} 3.20 Am; 6.10 Am}) 5.05 | 6.15 
Wed.| 2] 4.10 6.10 5.05 | 6.15 
Thu. | 3} 4.50 6.10 5.05 | 6.15 
Fri. 4} 5.20 6.10 5.05 | 6.15 
Sat. 5|NolL. iNo L. 5.10 | 610 
Sun. | 6)Nol.ru Nol. 5.10 | 6.10 
Mon.| 7)\NoL. (|NolL. 5.10 | 6.10 
Tue. | 8} 6.00 pm} 8.40 pm] 5.10 | 6.10 
Wed.| 9} 6.00 9.50 5.10 | 6.10 
Thu. |10} 6.00 11.00 5.10 | 6.10 
Fri. |11] 6.00 12.10 Am|| 5.10 | 6.10 
Sat. | 12] 6.00 1.20 5.20 | 5.55 
Sun. |13} 6.10 La! 2.30 5.20 | 5.55 
Mon, /14] 6.10 . | 3.40 5.20 | 5.55 
Tue. |15} 6.10 4.40 5.20 | 5.55 
Wed. /|16] 6.10 5.40 5.20 | 5.55 
Thu. |17| 6.10 5.50 5.20 | 5.55 
Fri. ;18] 6.10 5.50 5.20 | 5.55 
Sat. |19| 6.10 5.50 5.30 | 5.55 
Sun. |20] 6.20NM| 5.40 5.30 | 5.55 
Mon. |21} 6.20 5.40 5.30 | 5.55 
Tue. |22) 6.20 5.40 5.30 | 5.55 
Wed. | 23) 6.20 5.40 5.30 | 5.55 
Thu. 24| 6.20 5.40 5.30 | 5.55 
Fri. |25/10.20 5.40 5.30 | 5.55 
Sat. |26 11.20 5.40 5.30 | 5.45 
Sun. |27)12.20 49) 5.30 5.30 | 5.45 
Mon. |28] 1.10 | 5.30 || 5.30| 5.45 

TOTAL HOURS LIGHTING 


DURING 1898. 








By Table No. 1. 


Hrs.Min. 








By Table No. 2. 


Hrs. Min. 


January ....210.40 | January. ...423.20 
February. ..186.40 | February. ..355.25 


March..... 181.20 | March..... 355.35 
April... ...166.10 | April...... 298.50 
MG... 0s: 156.40 | May....... 264.50 
WEG. osccs 144.30 | June...... 234.25 
WE wxswees 147.30 | July....... 243.45 


August ... 157.10 | August ....280.25 
September ..169.50 | September. .321.15 
October....186.00 | October .. ..374.30 
November.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 





Total, yr. .2129.30 | Total, yr...3987.45 
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$500.00 Reward! 


Bor | 








THE PUBLIC IS CAUTIONED that imitation and worthless 


incandescent burners and mantles are being sold by unscrupulous 
dealers on the representation that they are the genuine “ Wels- 
bach.” : 

THE WELSBACH LIGHT COMPANY will pay $500.00 
reward for the arrest and conviction of any person representing 

and selling incandescent burners or mantles as genuine “ Wels- 
bachs” that do not bear our trade-mark. 

All genuine Welsbach lights have stamped on the brass work 
“Welsbach System, Patented,” and all genuine Welsbach mantles 
are branded with our trade-mark, “J,” and both burners and 
mantles are sold in boxes bearing our trade name, “ Welsbach.”’ 

All other incandescent gas lamps and mantles are infringe- 
ments of this Company’s patents, notwithstanding representa- 
tions to the contrary, and all manufacturers, sellers or USERS 
of infringing burners or mantles are liable to be and will be 


prosecuted. 


WELSBACH LIGHT COMPANY. 
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STANDARD 
DOUBLE-SUPERREATER LOWE WATER GAS APPARATUS. 


Number of Installations to Date, - - 241 


Total Daily Capacity, 128,825,000 Cu. Ft. 


The United Gas Improvement Gompang 


DREXEL BUILDING, PHILA., PA. 
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Arsx. C. HumPHRErS, M,E., ArTuuR G. GLASaow, i.e 
BANK OF COMMERCE BUILDING, CABLE ADDRESS, 9 VicToria Sr., * 
(31 NASSAU STREET.) LONDON @ NEW YORK, LONDON, &S. w., 

NEW YORK. HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW. 


CONTRACTING AND CONSULTING ; 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
ss GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
















> 
Pre 


sx:.. |Do you wish to Know 







coxs 





what size of Pipe to use to convey any quantity of Gas, any distance, with 
CAS-FLOW® 


; COMPUTER. 
e 


Copyrightsseedq 
a 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 


° 
s 
Lal 
? 





calculations needed. Saves time, money and mistakes. 


Price, 12x 14 inches, on wooden board, $5.00. 
For sale by 


9] A. M. CALLENDER & CO., 32 Pine St.. N.Y. City. 

















Coal Tar Genealogical Tree 


MR. T. VINER CLARE EH, of London, Hnre., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50.. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 


THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 











Frice $1.— 


A’ M. CALLENDER & CO., No, 32 Pine Street New York. 
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NATIONAL GASi= WATER Go., 


218 La Salle Street, Chicago. 
Builder and OCGperator or Gas WorkEs. 


The Rew Soft Coal Carbureted Water Gas Apparatus, 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 

















Plans and Estimates Upon Application. 


wv 


IRWIN REW, President and Treasurer. E. E. MORRELL, Engineer. 


CONNELLY IRON SPONGE AND GOVERNOR CO, 


| (Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 99 ? ’ 
IRON SPONGE substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMATIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION! 
GOVERNOR. REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 

IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER 0 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO, No. 357 Canal St, New York. 
Hughes’ — — ONEILL'S OXIDE, 


Is a superior natural Hydrated Oxide of Iron. (NATURAL BOG ORE) 


be 9 Will give a higher purification per bushel than 
Gas Works, any other material. We ship the pure Oxide} FOF Gas Purification. 
of Iron, containing no sawdust, thus effecting | 
a saving in freight, leaving the consumer to | Has the Largest Annual Sale of Any Oxide 


Their Construction and Arran ement, furnish the diluent at a nominal cost. It is now | in the World. 
6 used by the largest gas companies in the West. 4S PURIFICATION AND CHEMICAL CO., LTD., 


then bl, ne eS 
ve any 7. on app | 160, 161, 162 Pal rst Build 
And the Manufacture and sane ao aentageE tite 


Distribution of Coal Gas, | "-W-Douglas (ct:<ccoarr) Ann Arbor, Mich. o1d Broad St., London, E.C., Eng. 














Originally written by SAM’L HUGHES, C.E. i= arsoen’s Steam | Blower, 


Rewritten and Much Enlarged by FOR IMPROVING BAD ye IN a eel AND FOR BURNING BREEZE 
WM. RICHARDS, C.E. R OTHER WAS ERIAL. 


Eighth Edition, Revised, with Notices of Recent Im- PA R vs O N’ = > LAR R wo sU R N E R. 
sa PARSON'S AIR JET TUBE CLEANER, 


Price, $1.65. FOR CLEANING BOILER TUBES, 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
A. M. CALLENDER & CO., | unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY 


82 Pine St., N. Y. City. H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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JAMES D. PERKINS. PERKINS c& Co., 


228 and 229 Produce Exchange, New York City. 


F. SEAVERNS. 


> * TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Clinch Valley, ThackersLogan Gas Coals 


Old Kentucky Shale and 0. K. Boghead. 


Shipments 


from New Work, 


PFPhiladelphia, 


Baltimore and Norfolk. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade..... 


Offices : 





Washington Building, New . York, 
Betz Building, Philadelphia. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCIENTIFIC BOOES. 





44S MANUFACTURE, by William Richards. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 
TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S HANDYBOOK, by Wm. Richards, C.E. 
. 20 cents. 
CHEMISTRY OF ILLUMINATING GAS. By Norton H. 
Humphrys. $2.40. 
PRACTICAL TREATISE ON HEAT By Thomas Box: 2d 
edition. $5. 
RACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 
UHEMICAL TECHNOLOGY: Vol. L., Fuel and Its Appli- 
cations, $5. Vol. II., Lighting, $4. 


\A 
RONWOREK: Practical Designing of Structural Ironwork. 


By.H, Adams. $3.50. 

GAS WORKS: Their Arrangement, Construction, Plant and 
Machinery. $65. 

PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 
field. $1, 


LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL ' 


PURPOSES. By E. A. Brayley Hodgetts. $2.50. 
COAL, SPONTANEOUS COMBUSTION OF. By Thomas 
Rowan, C.E. $2. 
COAL: Its History and Use. By Pref. Thorpe. $3.50. 


THE GAS WORKS OF LUNDON. By Colburn. 60 cents. 


The above will be forwarded upon receipt of price. 


must be added to above prices. 


books sent C.O.D. 


‘DISTILLATION OF COAL TAR AND 


HEAT A MODE OF MOTION. By John Tyndall. $.-. 


THE MANAGEMENT o SMALL GAS WORKS. By) 


C.J. R. Humphreys. $ 


— FOR GAS ENGINEERING STUDENTS. By D.| 


40 cents. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
GASFITTER’S GUIDE, by John Eldridge 40 cents. 


, AMMONIA = AMMONIUM COMPOUNDS. By Dr. R- 


Arnold. 


CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
| - ring. -$2. 


DIGEST OF GAS CASES. $65. 
PRACTICAL HINTS ON REGENERATOR FURNACES 
By M. Graham. $1.25. 
AMMONIACAL 
LIQUOR. By Geo. Lunge. New edition: $12.50. 
TREATISE ON THE COMPARATIVE COMMERCIAL 
— rf GAS COALS AND CANNELS. By D. A. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 


| HANDBOOK FOR MECHANICAL ENGINEERS. By H. 


Adams 
TREATISE ON MASONRY CONSTRUCTION. Baker. $5 


GAS ENGINEER'S LABORATORY HANDBOOK. By Jno. 
Hornby, F.1.C. $9.50. 


cam te AND GAS FITTING. By W. P. Gerhard. 


| PRACTICAL PLUMBING. By P. J. Davies. $8. 


GAS eT ACEURE THE CHEMISTRY OF, by W. J. A. 
Butterfield. $3.50 


A. M. CALLENDER & co. 32 Pine Street, New York, 





AM«£RICAN PLUMBING. By Alfred Revill. $2. 


CEMENT ; A Manual of Lime and Cement, their Treatm 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


| INDUSTRIAL PHOTOMETRY, with = oe Application te 


Electric Lighting. By A. Palaz, Se 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Knapp. 
ELECTRICIAN'’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. 


MAGNETISM AND ELECTRICITY. By J.Overend. 40 cts. 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 

PRACTICAL GUIDE TO THE TESTING OF INSULATE I 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its aa a" Sources and Applications. By 
John T. Sprague, M.LE.E. $6. 


If sent by mail or express, postage or express charges 
We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order 


No 
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The Despard Gas Coal Co. 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE. 


Clarksburgh, Harrison Co., West Va. 
WHARVES, = = = Locust Point, Baltimore, Md. 
OFFICE, 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON, 
71 Broadway, N. Y. 60 Congress S8t., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


‘Shaner, Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND - 


KENTUCKY CANNELS. 


MINES, = 


AGENTS, } 








KELLER ADJUSTABLE 
COKE CRUSHER. 


Strong, Simple, Durable. Will 
any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGHE’S 


“DIGEST OF GAS CASES.” 


Price, $5.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable. 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete. Handsomely bound, Orders may be sent i 


Ae M. CALLENDER & CO., 32 Pine St., N.1. 


— Toe — 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened =< Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


YFPoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No 1 (Lower Side), South Amboy, N. J. 





EpMuUND H. McCuLLouGa, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL CO. 


. Chartered 1854. 


Mines situated on the Pennsylvania. and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





rProiInwTs OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
: WATKINS (“SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is establisned as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 








Toledo, O., and Pittsburgh, Pa. 











Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. . 


GAS OIL. 


26 Broadway, New York Citv, 
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* Established 1858. ‘ncorporated 1890. 
Cuas. E. GrecorY ae. Prat dig mi V. Prest. & Treas. 


J.H.Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


——_ 20a —— 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 


Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 
Manufacturers of § FIRE BRICK 


RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerative Furnace. 

_, Ehis is the Furnace for Retort 





FIRE BRICK and FIRE CLAY SPECIALTIES 


2 ooa—____ 


Cround Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2a —__ 











SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


MANUFACTURERS OF 
CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
‘Office, 88 Van Dyke St., Brooklyn, N. Y. 








original coal-consuming 
Burns either Gaal or Coke. Full and Half- -Depth 
se oa Furnaces for Benches of 6's, 7's, 8's or 9's 
erected complete. 


Proprietors of the Coze System of Inclined Retorts. 


SEP bine st., Ste Louis, Mo. 


B. KREISCHER & SONS, 


Office, 119 E. 23d-St.; New York. 


TILES, FIRE BRICK. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


Gas Retorts, | 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. J, 


Office, 683 East 15th St., New York, 


Modern Recuperative 
Furnaces 
And Standard Fire Brick and Gas Retorts, 


















22 ST. 


FIRE. Bric 


Cray RETORTS# 

















Works, 
LOOKPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373 


Successor to WiLLIAM GARDNER w@ Son 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY REGENERATIVE BENCHES FOR THE U. 8. 











HENRY MAURER & SON, 


(ESTABLISHED 1856.) 


p EXCELSIOR FIRE BRICK & CLAY g 


ETORT WORK 


. WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y 


Glay Gas Ketorts, 


BENCH SETTINGS. 
Fire Brick, Tiles, Ete. 


GEROULD'S IMPROVED RETORT CEMENT. 


A Cement of great value for patching retorts, putting on mouth- 
ee ee ‘work joints, blast furnaces 
and This is mixed ready for use. Economic 
and thorough in its work. compe warranted to stick. 








PRICE 
In Casks, 400 to 800 pounds at at "S cents per, pound. 
In Kegs, 100 to 200 = 

In Kegs less than 100 “ 


Cc. L. GEROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


“7 .o oo 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo, 


PROPRIETORS OF THE - 


DAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important: points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. 
Ceke can be used as Fuel in Furnaces. 


Coal or 





‘Tuo. J. Surra, Prest. 





J. A. TayYwor, Sec’y 
A, Lamsia, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 





Bed and Buff Ornamental Tiles and Chim. 


mney Tops. Baker Oven Tiles 12x 13x32 
and 10x10x2 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 
Sole Agents for New England States. 








PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous []lustrations. 


- Price, $3.00, 





A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 





¥ 
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wM. W. GOODWIN, Prest. ©. N. CULDLIN, V.-Prest. & Treas. H. B. COODWIN, Sec. ERNEST F. LLOYD, Asst. Ses 


THE AMERIGAN GAS ENGINE GO., 


MANUPACTURERS OF 


The Double-Acting Gas Engine, 





Tandem 
Cylinder. 
Impulse 
Every 
Stroke 


100 to 1,000 


Horse Power. 


For Central 
Stations and 
all work 
requiring 
extreme 
steadiness. 


% 


Under the Patents of Griffin, and Dick, Kerr & Co., of London and Kilmarnock. 


KR 


Single Cylinder. 


{mpulse Every Revolu- 
tion. 


(Two Strokes.) 
15 to 500 Horse Power 


For General Work and 
Isolated Electric Plants. 


RR 





Saas ET ef a = ES eae A 
LS — = ; = 


at 7 Sar 


ESSENTIAL PRINCIPLE.—An impulse at each end of piston; using half force to each impulse; doubling 
the steadiness; reducing the wear on moving parts, and weight for given power. CONSTRUCTION.—The piston 
rod works through stuffing box in front end of cylinder, and connecting rod is carried in a cross-head working in a 
slide in frame, as in ordinary steam engine practice. All valves are of the poppet type, operated by cams on a single 
cam-shaft, giving positive movement to every working part. Tube or electric ignition. RESULT.—An engine of 
extreme simplicity and steadiness of action, the even wear on the cylinder and all working parts assuring increased 
economy, long life, and minimum cost in repairs. RECORD.—Successful and constant use in Great Britain fo) 


the past eight years, Address  w W. GOODWIN, President, 532 Bourse Building, Philadelphia Pa. or 





THE WESTERN GAS CONSTRUCTION CO. Bldrs. & Gen. Agts. Fort Wavne Ina. 
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DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 
“Principal Office & Works, Waltham, Mass. © Boston Office, R’m 18, Vulcan Blig,, 8 Oliver st 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 


Steel Tanks for Gasholders, Iron Roof Frames and Floo: Ps, 
* Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Borrows, Coal.Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS ENGINEERING COMPANY. 


INCORPORATED, 


aaa Conestoga Building, icegabeeee’ RGH, PA. 






















































MANUFACTURERS 0 F. L. SLOCUM, Pres’t. 


Gas Works Machinery ri al kinds, SAM'L WOODS, Sec'y 


PATENTEES A OWNERS 0 


PITTSBURGH WASHER ‘SCRUBBER, 


SOLE AGENTS FOR 


ree AMMONIA MACHINE, * 


Bee cing Sulphate, Aqua, Chloride 
nd Concent trated Liqu ors. 


The Erection of Bi-Product Coke Ovens 
a Specialty. 
Faux System of Recuperative Benches. 
AMMONIA MACHRXE, NEW SYSTEM HYDRAULICS. SCRUBBER. 


Kerr Murray Manufaetuing — 


Steel Gasholder Tanks, 


Sinate, Douste AND TRIPLE-LIFT GASHOLDERS, 
se— HORIZONTAL AND VERTICAL STORAGE OIL TANKS —-oom 


lron Work for: Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers. 
Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub as Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


























Address, 


KERR MURRAY MANUFACTURING CO. 


Fort Wayne, Indiana. 
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SS HAYWARD & CO. 


BALTIMORE, MD. 














| Triple, Double & Single-Lift 




















PURIFIERS. 
GASHOLDERS. 
CONDENSERS. 
[rol Holder Tanks, 
Scrubbers, 














ROOF FRAMES. 











Bench Castings. 











Girders. 
OIL STORAGE TANKS 














BHAMS Boilers. 

















Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago, 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 


By G. LIECKFELD, C.E. 


Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, $1.00. 





A.M. CALLENDER & CO., 32 Pine Street, New York. 
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ENGINEERS, 
IRON FOUNDERS, 
| | uy MACHINISTS. 


400 Chestaut Street, Philadelphia, Pa. 


MANUFACTURERS OF 


CAST IRON PIPE. 


er yah _ 4, sbhithmet etl | Silom mals “a oo. wa) 
Cas EXolders, ae | ~ . eee 
‘ingle, Double’and Triple Lifts, with or without Wrought Iron be Ti aa Sco 5, aa 
or Steel Tanks. H OBE 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 


Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. =0rricts= Bridge & Ogden Sts., Newark, N. J. 


poe ‘he Continental Iron Works, 





ey 


OE | Mitchell Scrubber, Patented, = is 


ee ee See Se ee 2 ee | 2s ee ons 5 








HERE 


=_e a a aoe 7 




















THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, NW. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM N. Y. TO GREENPOINT. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers 
Purifiers, Valves, Etc. 


J Selt- -Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 
ILLUMINATING GAS! FUEL GAS! To Gas Companies 


THE LOOMIS PROCESS. | eemsswne car wonnzns wwe sy soo 











Now in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under stated pressure. Send for samples. 
Henry Disston’s Son’s Saw Works, Tacony, "Pa. 
Also, SERVIOE OLEANERS, DRIP PUMPS, and STREET 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Plans and Estimates Furnished. oC. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford. Conu. 248 N. Sth St, Phila., Pa: 

























Jan. 24, 1898. American Gas Light Zournal. 155 








OOS IT Ta H. RANSHAW, Prest. & Mangr. T. H. Braca, Asst. Mangr 
S Vater WILLIAM STACEY, Vice-Prest. R. J. TaRVin, Sec. & Treas. 


i, yy \Y N) THR STACEY, MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benehes, Roof Frames, 
OIL STORACE -TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


Cincinnati, Ohio. 


GEO. SHEPARD PAGE’S SONS, 


Walker Tar and Carbonic “Reid Extractor. 


During the Winter months over 12,000,000 
feet of gas daily is being relieved of a// Tar 
and a large percentage of Carbonic Acid by 
the Walker Extractor. They should be 
placed before all Scrubbers. The Tar and 
Liquor Overflow Valves work automati- 
cally. Write for Circulars. 














| 




































































CSO Wall Street, = = NWew Work City 








W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


Formerly with the Continental iron Works. 269 Front Stree t, Eas t, Toron to, Canada. 


Draughtsman and Constructing Engineer. Encguicbens oF THE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
siruction of new works or alteration of old works, Special House or Oven Coke 
attention given to Patent Office drawings. : 2 


Uffice, No. 245 Broadway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New YorkE City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited 
Plans and Estimates Furnished. 
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LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 





E Single or Telescopic. With or Without Iron or Steel Tanks, 
—— OlL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES p FL : Successors to HERRING & FLOYD, 
; OYD § SONS, Oregon Iron Works, 
West 20th and 2ist Streets, Between 10th & 11th Avenues, New. York City. 


Engineers and Contractors for the Construction of Gas Works, 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD’S GAS SCRUBBING AND ENRICHING APPARATUS. 


Tn useat Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R. I.; Northern Liberties Gas Co., Phila. 


Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 years. 


LOGAN IRON WORKS, 


Brooklyn, N. YY. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














Capacity of Holder, 600,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 


Contractors for 
Complete Works. 








ALSO, SOLE MANUFACTURERS _OF 


Cc. W. BLODGET’S 
HOT-GAS SCRUBBER. 





‘The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 
from the Union Gas Light Company, of East New York. The contract was completed and the 


Holder was in actual use in 90 days from receipt of order. 
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~ THE OHIO PIPE COMPANY, 


were WARREN FOUNDRY AND MACHINE CO., 











SSE" YBa CAST IRON WATER AND GAS PIPE, 


Cast Tron Gas & Water Pipe, Established 1856. Works at Phillipsburgh, N. J- 
and Sperials, Architectural Castings, Builaing Columns, 
Columbus, Ohio. FRoM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


BRANCH AND SPECIAL CASTINGS. New York Office, 160 Broadway. 
Joists, Cellar Grates, Sash Weights, etc. 
Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 











Davio Leavitt Houcu, 


26 CORTLANDT ST., N.Y. CITY. cial amen x ey 


| S22" ORUMMoc* | EMAUS PIPE FOUNDRY. 
Consulting Engineer. p MOY 
Ciieereareers er TERE — 





wae DONALDSON IRON COMPANY. § EMAUS, PA 

















ee - GENERAL FOUNDRY WORK CAST IRON PIPE AND SPECIAL CASTINGS 
Special ‘teinaatad Selling & Purchasing. Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


OF AMERICAN — COMPANIES 


Price, - - - - - $5.00. 
A. M. CALLENDER & cO.. - - No. 32 Pine Street, New York. 


Established i1ss4. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WeT AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing — 
any parts. 


The gas registered agrees abso- 
lutely with the amount pur- 


chased by the coin. 














WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Correspondence Solicited. 


511 West Twenty-first Street, | 51, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. 


ALBANY, N. Y. CHICACO. 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 


DEW GAS METERS. | 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, : 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. ’ 


and answer orders A pbparatus for the Chemical Testing of Gas and Gas Liqu 




















CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING Co. 


Established 1866. 








BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 











CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc, 
~m— “Perfect” Gas Stoves —- | 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 




















FACTORY AT ERIE, PA. 








USC heystone Meters. 


Royersford, Pa. 








American Gas Light Zouruai. 


American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


~ Prepayment Meters. 


Their construction is such that they may 































be readily readjusted a b jo 





x, | when the scale of gas rates is changed. /,°— - = 


HELME & McILHENNY, 


Established 1848s. 1339 to 1349 Cherry Street, Philadelphla, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Kite. 


a METERS REPAIRED__...» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. _CORRESPONDENCE SOLICITED, 


FIELDS ANALYSIS 


E"or the Wear 189G. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 


JOHN W. FIELD, Sec. & Cen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


THEODORE D. BUHL, President. CHAS. H. JACOBS, Secretary-Treasurer. 


DETROIT METER COIPANY, 
































METER REPAIRING A SPECIALTY. 


jee THIRD, FOURTH, CONGRESS AND LARNED STREETS, 
F DETROIT, MICH. 


We claim superiority in construction and unequaled facilities for making prompt deliveries to all parts 
of the country. Mail and Telegraph Orders Solicited. 


THE ONLY METER FACTORY IN THE WORLD WHICH MANUFACTURES ITS OWN TIN PLATE. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 4 


33d and Walnut Streets, Philadelphia, 
New York, 18 Vesey St. - Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies ye space every alternate week. 


JOHN J. GRIFFIN & co., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago, 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 














MANUFACTURERS OF 


(e B\ STATION METERS, 
ey ) CONSUMERS’ METERS, 


Provers, Registers, Ganges, Experimental Apparatus, Ete. 


ewe Prompt Attention Giwen to All Repairing. 


OUR SPECIAL NATURAL GAS METER 
Is the Best ever offered.. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 




















This Meter is an 


















































ieHMPLE a ad 
unqualified success in 
DURABLE . Great Britain. 
Its simplicity of con-- 
. ACCURATE 3 
struction, and the 
RELIABLE positive character of | 
the service performed 
All Parts by it, have given it © 
Interchangeable pre-eminence. 











Needs Only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
‘Dispenses with “DEPOSITS” and Increases OUTPUT. 


